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Sir: 

I, Richard G. Fiscella, state the following: 



1 . I have a Bachelor of Science, in Pharmacy (1976) degree and a Master of Public Health 
(1985) degree. I am a Registered Pharmacist, having extensive experience in pharmacology and 
in academia, I have published over eighty research or review papers with an emphasis in 
ophthalmology, infectious diseases and pharmacoeconomics. I have been the principal or co- 
investigator on numerous animal and human studies; researcher and speaker for several major 
pharmaceutical companies and since 1982 have participated in over one hundred ocular 
pharmacology presentations. Moreover since 1981, I have held several professorships in 
pharmacy practice. I hold numerous memberships in professional societies one of which is the 
Academy of Managed Care Pharmacy. I currently am a Clinical Professor in the Department of 
Pharmacy Practice for the University of Illinois. 



2. I am familiar with and understand the subject matter of the above-identified patent 
application ("Moore et al. Patent Application"). I have studied the application and the 
amendments to the application, and have also specifically reviewed both the Non-Final Office 
Action dated September 12, 2006, paper No. 20060904, and the recent Final Office Action dated 
April 9, 2007, paper No. 20070331, by the United States Patent and Trademark Office, attached 
as Exhibits A and B, respectively, and the documents cited therein. 

3. I have also read and studied the article by Rosenstein titled "Changing Physician 
Behavior Is Tool to Reduce Healthcare Costs" {hereinafter "Rosenstein") attached as Exhibit C, 
which examines strategies that hospital administrators can employ to apply utilization controls 
and reimbursement limitations, and U.S. Patent No. 6,000,828 (hereinafter "Leet"), attached at 
Exhibit D, which provides a computer implemented method and system for improving drug 
treatment of patients in local communities by providing drug treatment protocols for particular 
disease states. 

4. It is my opinion that the claimed embodiments of the invention, Claims 1-20 of the 
Moore et al. Patent Application, would not be obvious to one of ordinary skill in the art at the 
time this application was filed. I also believe that one skilled in the art would lack motivation to 
combine Rosenstein with Leet to somehow arrive at the claimed invention, that even if 
combinable, the combination would not produce the claimed embodiments of the Moore et al. 
invention. 

5. I, however, also offer the following more detailed comments on these issues as well: 

5a. Claimed Embodiments of the Invention: Embodiments of the present claimed 
invention, Claims 1-20, advantageously provides methods which relate to managing and 
optimizing profitability of physicians in a Healthcare Practice participating in an insurance 
network (open, out-patient environment) that is unique and operationally quite different than 
other systems and methods as set forth in the cited documents. The claimed embodiments, for 
example, include the steps of establishing a relationship between a Healthcare Consultation 
Group and the Healthcare Practice, modifying physician behavior with respect to ancillary 
medical costs responsive to the gathered data, distributing a percentage of savings if the 
Healthcare Consultation Group successfully modified the behavior, and/or paying funds from an 
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Incentive pool to the Healthcare Practice if the Healthcare Consultation Group failed to meet 
predetermined milestones. More specifically, Claim 1, for example, in part, features: 
establishing a relationship between a Healthcare Consultation Group and a Healthcare Practice to 
reduce a risk of the Healthcare Practice not receiving a predetermined reimbursement amount for 
ancillary medical costs from the insurance network; modifying behavior of at least one physician 
for management of the ancillary medical costs; paying funds from a funded incentive pool when 
the ancillary medical costs of the plurality of physicians in a Healthcare Practice do not decrease 
to a preselected level over a preselected period of time; and distributing predetermined 
percentages of savings attributed to the modifying behavior. Claim 8, for example, in part, 
features: establishing a relationship between a Healthcare Consultation Group and a Healthcare 
Practice to reduce a risk of the Healthcare Practice not receiving a predetermined reimbursement 
amount for ancillary medical costs; establishing a plan to pay funds from the funded incentive 
pool when the ancillary medical costs of the plurality of physicians in the Healthcare Practice do 
not decrease to a preselected level over a preselected period of time; modifying behavior of at 
least one physician for management of the ancillary medical costs; and distributing 
predetermined percentages of savings attributed to the modifying behavior of the plurality of 
physicians ancillary medical cost management if the ancillary medical costs decrease to the 
preselected level over the preselected period of time. Claim 13, for example, in part, features; 
limiting a plurality of physicians' ancillary medical cost management behavior that is not 
preferred by the insurance network; modifying behavior of at least one physician for 
management of the ancillary medical costs; and distributing predetermined percentages of 
savings attributed to the modifying behavior of the plurality of physicians ancillary medical cost 
management to at least one of the insurance network and a healthcare management consultation 
group when the ancillary medical costs decrease to a preselected level over a preselected period 
of time. 

5b, No Recognition of the Problem, Source of the Problem, or Solution: 

5b 1. It is my opinion that neither Rosenstein nor Leet recognize the specific 
problems, source of the problems, or solutions, as identified and addressed by the claimed 
embodiments of the Moore et al. invention. That is, neither Rosenstein nor Leet recognize 
ancillary medical costs management behavior, or particularly, ancillary medical costs 
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management behavior of physicians of a Physician Healthcare Practice participating in an 
Insurance Network (open healthcare environment), for example, as the source of the problem, for 
example, of maintaining profitability of the Healthcare Practice And/or the Insurance Network. 

5b2. Rosenstein, as a whole, teaches strategies for hospital (closed healthcare 
system) administrators to implement utilization controls and reimbursement limitations to reduce 
hospital healthcare costs, in general. See Rosenstein, page 1, paragraphs 1 and 2. Leet, as a 
whole, teaches a methodology of improving drug effectiveness for a specific treatment for a 
specific populace by deterrnining emerging patterns of microbial drug resistance in a community 
and altering patterns of antimicrobial prescribing to reduce, and thus, solves the problem of 
microbial evolutionary pressures that produce resistant organisms. See Leet, col. 2, lines 47-49 
and col. 3, lines 15-24, In contrast, as identified in the Background of the Invention section of 
the Moore et al. Application and in the first paragraph of the Summary of the Invention section, 
for example, the subject inventors apparently recognized that physician healthcare practices 
participating in an insurance network, and the physicians themselves, were having difficulty 
organizing and managing ancillary medical costs, resulting in less profitability for the Physician 
Healthcare Practice and/or Insurance Network. To solve such Healthcare Practice/physician 
centered problems, claimed embodiments of the Moore et al. Application provide methods of 
managing and/or optimizing profitability with respect to ancillary medical costs of a Healthcare 
Practice participating in an Insurance Network (open healthcare system), for example, through 
establishment of a relationship between the Physician Healthcare Practice and a Healthcare 
Consultation Group, and establishment of accountability of the Healthcare Consultation Group. 

5b3. Notably, Rosenstein and Leet apply only to hospitals or closed healthcare 
systems, where the claimed embodiments of the Moore et al. invention apply to outpatient care 
or open healthcare systems. See Rosenstein, page 2, paragraph 1 (identifying article content), 
and Leet, Fig. 2, title, and col. 18, lines 26-48 (describing implementation of the Leet 
computerized medical record system). This distinction, known and readily recognized by those 
skilled in the art, is an important distinction because closed healthcare systems have different 
procedures, rules, and governing regulations, along with different authorization, management, 
and record-keeping requirements, than that of open healthcare systems. The problems faced, and 
corresponding solutions created, with respect to closed healthcare systems are simply not 
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generally directly readily transferable to that of open healthcare systems due to such significant 
disparities. For this reason, it is my opinion that persons of ordinary skill in the art who 
endeavor to develop either the claimed solutions or alternative solutions to Hie problems 
apparently recognized by Moore et al. would not seek out Rosenstein or Leet, which both alone, 
and in combination, do not recognize either Ihe problems solved by the Moore et al.'s claimed 
methodologies, or their source. 

5b4. Further, I have reviewed both Rosenstein and Leet and have been unable 
to find any teaching 1hat would lead one skilled in the art to believe that either Rosenstein or Leet 
teach each and every element of any one of the claims, such as, for example: establishing a 
relationship with a Healthcare Consultation Group; funding an incentive pool; paying funds from 

a funded incentive pool to (he Healthcare Practice... when ancillary medical costs... do not 

decrease to a preselected level over a preselected time period; or distributing predetermined 
percentages of savings to the physicians, Healthcare Practice Group, and/or Insurance Network, 
attributed to the modified physician ancillary medical cost management behavior; and other 
features, discussed later. Additionally, I could find no teaching in either of the cited documents, 
which specifically addressed ancillary medical costs. This leads me to conclude that the 
combination of Rosenstein and Leet not only do not recognize Moore et al.'s problems and the 
source of the problems, but they do not provide Moore et al.'s unique and elegant solutions. 

5c. Lack of Motivation to Combine References: The claimed embodiments of the 
invention would not be obvious to one of ordinary skill in the art, and one of ordinary skill in the 
art would not be motivated to combine Rosenstein and Leet to try to create them, even using the 
Moore et al. Patent Application as a blueprint. First, neither Rosenstein nor Leet provide either 
an explicit or an implicit motivation to combine reference teachings. Nor is there any implicit 
motivation to do so in the problems to be solved by either Rosenstein or Leet or in the problems 
solved by Moore et al. More specific comments on this issue follow. 

5cl . It is my opinion that neither Rosenstein nor Leet, alone or in combination, 
are directed to a method of managing or optimizing the profitability of a plurality of physicians 
in a healthcare practice participating in an insurance network. As noted above, Rosenstein, as a 
whole, teaches strategies for hospital (closed healthcare system) administrators to reduce 



healthcare costs for the hospital, not profitability of physicians in a Physician Healthcare 
Practice. See Rosenstein, page 1, paragraph 2. Rosenstein's problem was not directed to the 
profitability of a physician practice or even individual physicians, but rather the profitability of 
the hospital. It is my belief that any enhanced profitability of the hospital's physicians due to 
general improved compliance with implementation of utilization controls and reimbursement 
limitations is incidental to that of the profitability of the hospital, and not based primarily on 
ancillary medical cost management. Leet, as a whole, teaches a methodology of improving drug 
effectiveness for a specific treatment for a specific populace by determining emerging patterns of 
microbial drug resistance in a community and altering patterns of antimicrobial prescribing to 
reduce. See Leet, col. 2, lines 47-49 and col. 3, lines 15-24. Leefs problem was also not 
directed to the profitability of a physician practice or individual physicians, but rather solving the 
problem of "microbial evolutionary pressures that produce resistant organisms." Important to 
note is that Leet's teachings of estimating the cost of treating a patient with a given drug or 
combination of drugs (Leet, col. 15, lines 11-28) or displaying comparative costs (Leet, col. 3, 
lines 11-28), as set forth by the Examiner as being taught by Leet, would be obtained by 
gathering patient- and disease-specific data, i.e., changing medical information, side effects 
encountered, and patterns of disease resistance, and success of those treatments (col. 3, lines 10- 
40, and Fig. 2); and therefore, is not a teaching with respect to modifying such behavior 
responsive to gathering data from (on) the physicians in the Healthcare Practice participating in 
the insurance network. 

5c2. Further, it is my opinion that neither Rosenstein nor Leet are reasonably 
pertinent to the particular problems described in the Moore et al. Application. Both Rosenstein 
and Leet apply only to hospitals or closed healthcare systems, where the claimed embodiments 
of Moore et al.'s invention apply to outpatient care or open healthcare systems. This distinction 
is known and readily recognized by those skilled in the art. This distinction is important 
because, as noted above, closed healthcare systems have different procedures, rules, and 
governing regulations, along with different procedures, authorization, management, and record- 
keeping requirements than that of open healthcare systems. As such, the teachings of one simply 
are not generally directly readily transferable to the other, due to such significant disparities. 
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5c3. Therefore, it is my opinion that the combined teachings, knowledge of one 
of ordinary skill in the art, and nature of the problems to be solved (enhancing profitability of a 
healthcare practice or the individual physicians participating in an insurance network regarding 
management of ancillary medical costs), do not suggest combining these disparate references, as 
the combination would not solve the problems faced by Moore et at As such, it is my opinion 
that there is no motivation or desirability (or reason to try) to combine reference teachings in 
order to solve the problems solved by the claimed embodiments of the invention. 

5c4. Further, I find no motivation or desirability (or a reason to try) to combine 
the teachings of Rosenstein with that of Leet in order to solve Rosenstein's or Leet's problems, 
either. One must keep in mind that Rosenstein is an article discussing strategies hospital 
administrators can employ to implement utilization controls and reimbursement limitations. See 
Rosenstein, page 1, paragraph 1 . Leet, as a whole, teaches a tool that can be used to recommend 
drug treatments which are allowed to evolve in response to changing medical information, side 
effects encountered, and patterns of disease resistance, to thereby recommended treatments; 
evaluate drug treatments to help improve drug treatments in the community in which the 
treatment is being provided; detect emerging patterns of microbial drug resistance in a 
community; and alter patterns of antimicrobial prescribing to reduce microbial evolutionary 
pressures that produce resistant organisms. See Leet, col. 3, lines 10-25. Leet's teachings of 
estimating the cost of treating a patient with a given drag or combination of drugs (Leet, col. 15, 
lines 11-28) or displaying comparative costs (Leet, col. 3, lines 11-28), as set forth by the 
Examiner as being taught by Leet, would be based upon patient- and disease-specific data, i.e., 
changing medical information, side effects encountered, and patterns of disease resistance, and 
the success of Ihose treatments (col. 3, lines 10-40, and Fig. 2); and therefore, is not a teaching 
with respect to a strategy for employing utilization controls and reimbursement limitations more 
directly to physicians. This analysis is reminiscent of the proverbial "leading a horse to water 
but can't make him drink it" proverb. Rosenstein does not teach that any of its problems were 
with determining which treatments were less expensive or which treatments fell under utilization 
control or reimbursement limitations, or even which array of drugs is clinically most effective in 
treating a resistant organism, either of which may or may not coincide with an actual reduction in 
the total cost of the treatment (which is not necessarily the desired outcome), depending upon the 
desires and procedures of the specific reimbursement provider. That is, Rosenstein does not 



disclose or teach that it has a problem with leading the horse to the water. Rosenstein's problem 
was making hospital personnel implement the utilization controls and reimbursement limitations 
(making the horse drink the water). Leet provides no other insight or teaching of how to actually 
make the horse drink the water. As such, it is my opinion that one skilled in the art would not 
look to the Leet invention as a strategy to implement Rosenstein's utilization controls and 
reimbursement limitations. 

5c5. Still further, from my experience, one skilled in the art would not possess 
knowledge to try to modify Rosenstein to incorporate the teachings of Leet to try to build the 
invention claimed in the Moore et al. Patent Application without the benefit of the teachings 
provided in the Moore et al. Patent Application. This is shown by the statement in Rosenstein, 
page 1, paragraph 8, last sentence, that "the move to transfer more medical care to [the 
oulpatient]... sector only favors the traditional autonomy of physician practices"; effectively 
teaching away from using an open healthcare system model to solve its problem with utilization 
controls and reimbursement limitations. 

5c6. Accordingly, it is my opinion that there is no motivation or desirability (or 
reason to try) to combine the teachings of Rosenstein and Leet in order to build the claimed 
embodiments of the Moore et al invention, Claims 1-20. 

5d. No Reasonable Expectation of Success. From the discussion above, and 
examination of the combined teachings of Rosenstein and Leet, one skilled in the art would 
immediately realize that extensive modification of the teachings of Rosenstein with that of Leet 
and undue experimentation would be necessary to produce the claimed embodiments of the 
Moore et al. invention. Instead, the combination, as suggested above, would result in a hospital 
management system. It is my opinion that without a recognition of the source of the problems 
identified and addressed by the Moore et al. inventors, Rosenstein and Leet, alone or in 
combination, simply could not know, and therefore could not describe, what to change in order 
to solve such problems. More specific comments on this issue follow. 

5dl. Even if the teachings of Rosenstein and Leet could be combined to try to 
assemble the claimed embodiments of Moore et al.'s invention, neither Rosenstein nor Leet teach 
either gathering data regarding physicians in a healthcare group in a tangible computer medium, 
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or modifying the behavior of one or more physicians in a Healthcare Practice for management 
of ancillary medical costs responsive to data gathered in the tangible computer medium. Citing 
Leet, col. 15, lines 11-28 and col. 3, lines 42-43 in the Office Action, paper No. 20060904, page 
3-4 (and pages 7 and 10), the Examiner apparently introduced Leet as teaching the claimed 
modifying behavior because "Rosenstein does not explicitly disclose [such]... modifying 
behavior... responsive to data gathered in the tangible computer medium." After thoroughly 
reviewing Leet, I have concluded, however, that Leet also does not disclose or teach such 
feature. 

5d2. Rather Leet discloses gathering data regarding specific diseases and 
treatment in order to form an intelligent diagnostic tool, which can provide to a physician a 
recommended treatment including comparative drug costs, predicted total number of unit doses, 
and projected total cost of administering each recommended treatment. See Leet, col. 3, line 41 
to col. 4, line 41 . This would not be interpreted by one skilled in the art as being the same as or a 
teaching of gathering in a tangible computer medium from [(regarding)]... physicians in a 
healthcare practice. . .ancillary medical or pharmacy costs data, identifying certain physicians 
from the tangible computer medium..., or modifying management behavior of at least 
one... physician responsive to the data gathered in the tangible computer medium." As noted 
above, it is my opinion that without recognition of the source of the problems identified and 
addressed by the inventors in the Moore Application, one skilled in the art, such as myself, 
Rosenstein and Leet could not know, and therefore, did not disclose or teach such features in 
order to solve such problems. Thus, without these missing feature, it is my opinion that the 
combination could not produce the claimed embodiments of Moore et al.'s invention. Further, as 
noted previously, because Rosenstein (closed healthcare system) is so clearly directed outside the 
inventors' field of endeavor (open healthcare system), the combination could not be expected by 
one of ordinary skill in the art, such as myself, to produce the claimed embodiments of the 
invention. Accordingly, it is my opinion that there is no reasonable expectation of success that 
the proposed combination would produce the claimed subject matter. 

5e. Neither Rosenstein nor Leet Teach or Suggest All the Claim Elements. It is my 
opinion that neither Rosenstein nor Leet, alone or in combination, teach or suggest all of the 
elements of the claimed embodiments of any one of independent Claims 1, 8, and 13, and their 
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corresponding dependent claims. The Examiner in the Non-Final Office Action, paper No. 
20060904, and in Hie Final Office Action, paper No. 20070331, apparently takes the position that 
Rosenstein in view of Leet discloses all of the elements. First, citing Rosenstein, page 1, para. 1, 
the Examiner states that Rosenstein teaches "a method of collecting fees for managing and 
optimizing the profitability of a plurality of physicians in a healthcare practice participating in an 
insurance network" (Claim 1); "a method of collecting fees for managing a plurality of 
physicians in a healthcare practice participating in an insurance network" (Claim 8); and "a 
method of collecting fees for managing and optimizing the profitability of an insurance network 
having a plurality of physicians in a healthcare practice participating therein" (Claim 13). I have 
reviewed both Rosenstein and Leet but have been unable to find any reference to a method of 
collecting fees or optimizing the profitability of a plurality of physicians in a Healthcare Practice 
participating in an Insurance Network. Rather, Rosenstein is directed to various strategies that 
achninistrators in a closed, in-patient (hospital) system will be looking at to comply with 
utilization controls and reimbursement requirements. See Rosenstein, page 1, para. 1, and page 
4, para. 5. As such, it is my opinion that the combined teachings of Rosenstein and Leet do not 
disclose, teach, or suggest all elements of each of the independent claims or their dependent 
claims. More specific comments on this issue follow. 

5el. Rosenstein examined strategies for implementing utilization controls and 
reimbursement Hmitations in a hospital {closed healthcare) system. In contrast, claim 
embodiments of the invention offer a solution for optimizing profitability of a Physician 
Healthcare Practice, and individual physicians within the practice, participating in Insurance 
Network (open healthcare system), by establishing a relationship between the Healthcare 
Practice and a Healthcare Consultation Group and by modifying physician behavior with respect 
to ancillary medical costs; the method applicable only to an open healthcare system. Even if 
somehow extendable to a closed healthcare system, neither Rosenstein nor Leet disclose, teach, 
or suggest "establishing a relationships between a Healthcare Consultation Group and [a] 
HeaMicare Practice participating in [an] Insurance Network...," as premised by the Examiner 
(citing page 1, paras. 6-8 of a different version of Rosenstein identified in the Response to Office 
Action, paper No. 20060904, dated January 10, 2007, as Rosenstein (E)). I was, however, after 
reviewing the entire text of Rosenstein and Leet, nevertheless unable to locate any mention in 
either Rosenstein or Leet of either a "Healthcare Consulting Group" or working with any outside 
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entity to make changes. Nor was I unable to find any reference in Rosenstein or Leet, alone or in 
combination, that would disclose, teach, or suggest "funding an incentive pool," as featured in 
Claims 1 and 8; or "paying funds from the funded incentive pool..." or "establishing a plan to pay 
funds from the funded incentive pool...," as featured in Claims 1 and 8, respectively. Although 
the Examiner cites for the first time, Leet, col. 13, lines 6-42 and col. 14, lines 47-42, in the Final 
Office Action, page 4, para. (A)(viii) and page 7, para. (I) of paper No. 20070331, as disclosing 
"an 'incentive pool'" (funding an incentive pool?) and " 'funding' mechanisms" ("paying funds" 
or "establishing a plan to pay funds," "from the funded incentive pool..."?), I was unable to locate 
any mention in either Leet or Rosenstein of either of these features. There is apparently no 
mention of "funding an incentive pool" nor either "paying funds" or "estabhshing a plan to pay 
funds" therefrom. As such, these elements are missing and are not disclosed, taught, or 
suggested by the combined teachings of Rosenstein and Leet. 

5e2. Nor does Rosenstein or Leet, alone or in combination, disclose, teach, or 
suggest "gathering data in a tangible computer medium from each of a plurality of physicians in 
the Healthcare Practice participating in the Insurance Network regarding management of 
ancillary medical costs," or "modifying behavior of at least one of the plurality of physicians in 
the Healthcare Practice for management of the ancillary medical costs responsive to the data 
gathered in the tangible computer medium," as featured in Claims 1, 8, and 13. Although the 
Examiner cited page 1, paras. 6-10, of the Rosenstein reference referred to as Rosenstein (E) in 
the Response to Non-Final Office Action dated January 10, 2007, as disclosing "gathering data 
in [a] tangible computer medium...," I was unable to locate any mention in Rosenstein of such 
feature. Particularly, I could find no mention of using a computer to "gather" or aggregate 
ancillary medical cost data on physicians or physician groups. The Examiner further cited Leet, 
col. 15, lines 1 1-28, in the subject Non-Final Office Action dated January 10, 2007, as disclosing 
modifying the physician behavior "responsive to the data gathered [regarding physician 
management of ancillary medical costs]." I must, however, point out that the teachings of 
estimating the cost of treating a patient with a given drug or combination of drugs (Leet, col. 15, 
lines 11-28) or displaying comparative costs (Leet, col. 3, lines 11-28), as set forth by the 
Examiner as being taught by Leet, would be obtained by gathering patient- and disease-specific 
data, i.e., changing medical information, side effects encountered, and patterns of disease 
resistance, and success of those treatments (col. 3, lines 10-40, and Fig. 2); and therefore, would 
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not be recognized by one skilled in the art as a teaching with respect to modifying such behavior 
responsive to gathering data from (on) the physicians in the Healthcare Practice participating in 
the Insurance Network. 

5e3. Further, it is my opinion that neither Rosenstein nor Leet, alone or in 
combination, disclose, teach, or suggest "distributing predetermined percentages of savings 
"attributed to the modifying behavior of the plurality of physician's ancillary medical cost 
management," as featured in Claim 1, doing so "if the ancillary medical costs decrease to the 
preselected level over the preselected period of time," as featured in Claim 8, or doing so "to at 
least one of the Insurance Network and the Healthcare Management Consultation Group when 
the ancillary medical costs decrease to a preselected level over a preselected period of time," as 
featured in Claim 13. Although the Examiner cited page 2, paras. 4-10; page 3, paras. 4-9; and 
page 3, paras. 4-9, respectively, in the Rosenstein reference referred to as Rosenstein (E) in the 
"Response to Non-Final Office Action" dated January 10, 2007, as "distributing predetermined 
percentages of savings attributed to the modifying behavior of the plurality of physicians...," I 
was unable to locate either feature variation in Rosenstein. Rosenstein does not disclose a 
measurement system for determimng a "predetermined percentage of savings" attributed to the 
modifying (ancillary medical cost) behavior or "predetermined percentages" for distribution. 
Nor does Leet provide such disclosure. 

5e4. Accordingly, it is my opinion that the combined teachings of Rosenstein 
and Leet do not provide all elements of either of Claims 1, 8, and 13. As such, it is also my 
opinion that Claims 1-20 have been shown to be nonobvious and define over the cited 
documents. 

5e5. It is further my opinion that the dependent Claims 2-7, 9-12, and 14-20, 
individually further have independent novelty and are nonobvious, as well. More specific 
comments on this issue follow. 

5e6. It is my opinion that the combined teachings of Rosenstein and Leet do 
not teach all claim elements of Claims 2, 10, and 15. After a thorough review of Rosenstein and 
Leet, I was unable to find what portions of the cited passages that Examiner identifies as 
"dividing the savings into selected percentages between at least two of the Healthcare 
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Consultation Group, the Healthcare Practice, and tie Insurance Network and distributing the 
savings." I was unable to ascertain what entities the Examiner identifies in Rosenstein to 
constitute the "Healthcare Consultation Group," "Healthcare Practice," or "Insurance Network," 
much less distribution of unused funds thereto. Further, nowhere in the text does Rosenstein 
disclose, teach, or suggest a "measurement" or "distribution system" for "savings". Rosenstein 
does not disclose, teach, or suggest any "preselected levels" or "predetermined percentages" or 
splits for the savings to be distributed to any party. Although Rosenstein does mention "Shared 
Financial Risk," where "the most effective strategy for insuring appropriate cost-effective 
behavior is to directly align physician incentives with hospital or managed care incentives. ..[so] 
physicians share directly in the rewards," Rosenstein, page 2, para. 8; as is evident from this 
passage, Rosenstein does not disclose a method for distributing any predetermined percentages 
of saving. Nor does Leet, in general, and in col. 13, lines 6-42 and col. 14, lines 47-42, newly 
cited in the Final Office Action, in particular, disclose, teach, or suggest such features. 

5e8. It is my opinion that the combined teachings of Rosenstein and Leet do 
not teach all claim elements of Claims 3, 1 1, and 16. After a thorough review of Rosenstein and 
Leet, I was unable to find what portions of the cited passages the Examiner identifies as 
"teaching collecting no fee by a Healthcare Consultation Group if the Healthcare Practice does 
not reduce the ancillary medical costs to the preselected level over the predetermined period of 
time." Again, nowhere in the text does Rosenstein disclose, teach, or suggest a "measurement" 
or "distribution system" for "savings in ancillary medical costs." The text does not disclose, 
teach, or suggest any "preselected levels" or "predetermined percentages" or splits for the 
savings to be distributed to any party. Nor does Leet, in general, and in col. 13, lines 6-42 and 
col. 14, lines 47-42, newly cited by the Examiner in the Final Office Action, in particular, 
disclose, teach, or suggest such features. As such, if the "predetermined percentages" or 
"preselected levels" are not determined for any party, then fees cannot be defined, including "no 
fee" or zero percent. Finally, nowhere in the text does Rosenstein disclose, teach, or suggest a 
relationship with a "Healthcare Consultation Group," much less one working for free. Nor does 
Leet disclose, teach, or suggest a relationship with such group. 

5e9. It is my opinion that the combined teachings of Rosenstein and Leet do 
not teach all claim elements of Claims 4 and 17. After a thorough review of Rosenstein and 
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Leet, I was unable to find what portions of the cited passages the Examiner identifies as teaching 
a disproportionate distribution of predetermined savings, or as teaching a Healthcare 
Consultation Group funding an incentive pool (Claim 4). First, neither Rosenstein nor Leet 
disclose, teach, or suggest any kind of a relationship with a "Healthcare Consultation Group," 
much less funding an incentive pool. Further, nowhere in the cited text does either reference 
disclose, teach, or suggest a "measurement" or "distribution system" for "savings"; nor any 
"preselected levels" for "predetermined percentages" or splits for the savings to be distributed to 
any party, much less the specific combinations of comparative party-distribution percentages 
identified in the claims. As noted above, although Rosenstein does mention "Shared Financial 
Risk," where "the most effective strategy for insuring appropriate cost-effective behavior is to 
directly align physician incentives with hospital or managed care incentives... [so] physicians 
share directly in Hie rewards," Rosenstein, page 2, para. 8; as is evident from this passage, 
Rosenstein does not disclose, teach, or suggest a method for distributing the predetermined 
percentages of the savings, much less as specifically featured in the claims. Nor does Leet 
provide such teaching or suggestion. 

5el0. It is my opinion that the combined teachings of Rosenstein and Leet do 
not disclose, teach, or suggest all claim elements of Claims 5, 11, and 18. After a thorough 
review of both Rosenstein and Leet, I was unable to find what portions of the cited passages the 
Examiner identifies as teaching a billing fee structure provided from a healthcare consultation 
group much less one where savings are calculated by subtracting current ancillary medical costs 
from a predetermined baseline or cost value. Again, as with respect to Claim 4, it is my opinion 
that the cited documents do not disclose, teach, or suggest any "preselected levels" for 
"predetermined percentages" or splits for the savings to be distributed to any party. 

5ell. It is my opinion that the combined teachings of Rosenstein and Leet do 
not teach all claim elements of Claims 6 and 19. After a thorough review of Rosenstein and 
Leet, I was unable to find what portions of the cited passages the Examiner identifies as teaching 
a fee structure calculated by multiplying a predetermined percentage of ancillary cost savings by 
a number of patients participating in a Healthcare Practice. Again, as noted with respect to 
Claim 4, it is my opinion that the cited documents do not disclose, teach, or suggest any 
"preselected levels" for "predetermined percentages" or splits for the savings to be distributed to 
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any party. Further, Rosenstein, particularly cited by the Examiner, is only applicable to a 
hospital or closed healthcare system environment, not a "Healthcare Practice" participating in the 
Insurance Network. See Rosenstein, page 2, para. 3 (stating that "[i]n this article, we suggest 
routes hospitals may pursue. . .."). Nor does Leet provide such missing features. 

5el2. It is my opinion that the combined teachings of Rosenstein and Leet do 
not teach all claim elements of Claims 7, 12, and 20. After a thorough review of Rosenstein and 
Leet, I was unable to find what portions of the cited passages the Examiner is referring to in 
support of the rejection regarding ancillary medical costs applicable to a Healthcare Practice 
participating in insurance Network. Further, although Rosenstein mentions healthcare costs, it is 
my opinion that Rosenstein only discloses tfiose healthcare costs applicable to a hospital or 
closed healthcare system environment. See Rosenstein, page 1, para 1. Further, Leet does not 
fill in the gaps. 

5el3. It is my opinion that the combined teachings of Rosenstein and Leet do 
not disclose, teach, or suggest all claim elements of Claims 9 and 14. After a thorough review of 
Rosenstein and Leet, I was unable to find what portions of the cited passages the Examiner is 
referring to in support of the rejection. Although Rosenstein mentions that "efforts are now 
underway to apply these [hospital] utilization controls and reimbursement limitations more 
directly to the physician sector" (Rosenstein, page 2, para. 1), which are outlined elsewhere 
(Rosenstein, page 1, para. 3); and identifies "Other Financial Incentives" to changing physician 
behavior by offering, "Equipment purchases, office space, marketing assistance or other 
services...as amenities for providing more cost-efficient care" (Rosenstein, page 2, para. 9); 
nowhere in either Rosenstein or Leet do they disclose, teach, or suggest an "incentive pool" or 
"funding" mechanisms; "measures," a "measurement system," or any "preselected levels" or 
"periods" for cost-effective care; acting upon recommendations of a Healthcare Consultation 
Group (Claim 9); or any kind of monies to be paid to an insurance network (Claim 14), much 
less doing so when modified medical management practices do not decrease ancillary medical 
costs. 

5el4. It is my opinion that the combined teachings of Rosenstein and Leet do 
not teach all claim elements of Claim 12. It is my understanding that, citing Leet, col. 18, lines 
49-67, the Examiner premises 'that Leet discloses a method wherein "each of the respective 



-15- 



predetermined percentages of savings distributed to the Healthcare Consultation Group and the 
Healthcare Practice are greater than the predetermined percentage of the savings distributed to 
the insurance network." When one expands the citation to complete the paragraph (Leet, col. 18, 
line 49-col. 19, line 13), one can see this premise is incorrect because the "pharmacy costs" 
gathered are not the aggregate costs for the practice or physician, but those for a unique formula 
to rank medications to treat a given condition (Leet, col. 23, lines 7-8). The data sought in the 
ranking of medications is: "cost of medication per unit," average "cost of administration by 
nursing personnel," and "cost of a dispensing pharmacist (average time per pill/unit)." See Leet, 
col. 23, lines 1 1-18. Further, the formula used does not have a resulting unit of measure, because 
it adds both a time component ("Average times drug administered per day") and cost 
components. See Leet, col. 23, line 19. Nowhere in the formulas are "savings" determined, 
"predetermined percentages of savings" computed for distribution, or are "Healthcare 
Consultation Groups" disclosed, taught, or suggested. Thus, Leet does not teach what the 
Examiner premises. 

5el5. Having been unable to identify the various elements noted above as 
missing from the combined teachings of Rosenstein and Leet, Declarant does not understand 
why the Examiner did not respond with specificity in the Final Office Action, paper No. 
20070331, to the request by the inventors of the Moore et al. invention on page 21, last para., of 
the Response to Non-Final Office Action, that if the Exaniiner maintains the rejection of the 
claims, to "specifically identify the structure or the structure affected by the... steps... [the 
inventors identified as] missing elements." 

5f. Long Felt Need: As described in the Background Section of the Moore et 
al. Patent Application, and as observed by me, and based on my experience, there has been a 
long felt need to recognize the source of the problems and for a solution to the problems 
identified and addressed by the inventors in the Moore et al. Patent Application, especially in 
terms of managing and optimizing profitability of the physicians in a Healthcare Practice 
participating in an Insurance Network by modifying the behavior of a physician for management 
of ancillary medical costs. Notably (and quite expectedly because Rosenstein dealt with closed- 
inpatient systems and Leet dealt with demographically enhanced disease management), as 
described in paragraphs 5b 1 to 5b4 above, neither Rosenstein nor Leet recognize ancillary 
medical costs for a Healthcare, Practice, or more particularly, ancillary medical costs 
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management behavior of physicians of a Healthcare Practice participating in an Insurance 
Network (open healthcare environment), for example, as the source of the problem of 
mamtaining profitability of the Healthcare Practice and/or the Insurance Network, for example. 
Thus, mey have not provided an effective solution, which further confirms and indicates to me 
that this long felt need was not met prior to the teachings in the Moore et al. Patent Application 
including Claims 1-20. Correspondingly, others have not failed to solve the long-felt need due to 
lack of interest or lack of appreciation of the potential for marketability of the claimed 
embodiments of the invention, Claims 1-20, but rather due to want of technical know-how to 
build (invent) the claimed embodiments of the invention. 

5g. Attempts by Those Skilled in the Art to Fill the Unsatisfied Need: The 
Background section of the Moore Patent Application, pp. 1-8, objectively describes attempts by 
those skilled in the art to analyze the healthcare industry to attempt to satisfy the long felt need. 
This includes use of an office manager to organize and manage medical treatment information in 
a manner which is preferred by an insurance network, and includes a comparing healthcare 
provider performance to enhance competitiveness. Further, Rosenstein and Leet both provide 
various strategies to solve what each perceives as its problems. Because neither Rosenstein nor 
Leet have recognized the source of the problems-ancillary medical costs, they have also not 
provided an effective solution. 

5h. Teaching Away by Those Skilled in the Art from the Technical Direction in 
Which Terrance Moore Went: As stated above, the Background section of the Moore Patent 
Application identifies how those skilled in the art have attempted and failed. Further, Rosenstein 
explicitly teaches away from managing physicians in a Healthcare Practice (outpatient setting) 
stating that: "the move to transfer more medical care to that [outpatient] sector only favors the 
traditional autonomy of the physician practice," which Rosenstein, therefore, clearly does not 
favor, but which permeates that claimed embodiments of the Moore et al. invention, as set forth 
in the Moore et al. Patent Application. 

6. I hereby declare that all statements made herein of my own knowledge are true and that 
all statements made on information and belief are believed to be true; and further that these 
statements were made with the knowledge that willful false statements and the like so made are 
punishable by fine or imprisonment, or both, under Sec. 1001 of Title 18 of the United States 
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DETAILED ACTION 

Notice to Applicant 

1. This communication is in response to the After-Final filed on 8/3/06. Claims 1-20 
are pending. 

2. The After-Final filed on 8/3/06 by the applicant's has been persuasive, therefore 
the previous Final Rejection has been withdrawn and a new Office Action is hereby 
presented. 

Claim Rejections - 35 USC § 103 

3. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 1 02 of this titfe, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvtous at the time foe 
invention was made to a person having ordinary skill in the art to which said subject matter pertams. 
Patentability shall not be negatived by the manner in which the invention was made. 

4. Claims 1-20 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Changing Physician Behavior Is Tool to Reduce Health Care Costs by Rosenstein, Alan 
H., Shulkin, David. Health Care Strategic Management. Chicago: Sep 1991. Vol.9, 
lss.9; pg.14, 3 pgs in view of Leet (6,000,828). 

(A) As per claim 1 , Rosenstein discloses a method of collecting fees for managing 
and optimizing the profitability of a plurality of physicians in a healthcare practice 
participating in an insurance network (See Rosenstein, Page 1, Paragraph 1), the 
method comprising the steps of: 
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establishing a relationship between a healthcare consultation group and the 
healthcare practice participating in the insurance network to increase the plurality of 
physicians' profitability by reducing a risk of the heafthcare practice not receiving a 
predetermined reimbursement amount for ancillary medical costs from the insurance 
network {See Rosenstein, Page 1, Paragraphs 6- 8); 

funding an incentive pool (See Rosenstein, Page 1, Paragraph 6); 

gathering data in tangible computer medium from each of the plurality of 
physicians in the healthcare practice participating in the insurance network regarding 
management of ancillary medical costs (See Rosenstein, Page 1, Paragraphs 6-10); 

paying funds from the funded incentive pool to the healthcare practice 
participating in the insurance network when the ancillary medical costs of the plurality of 
physicians in the healthcare practice do not decrease to a preselected level over a 
preselected period of time (See Rosentein Page 3, Paragraphs 4-9); and 

distributing predetermined percentages of savings attributed to the modifying 
behavior of the plurality of physicians ancillary medical cost management (See 
Rosenstein, Page 2, Paragraphs 4-10). 

Rosenstein does not explicitly disclose that the method having modifying 
behavior of at least one of the plurality of physicians in the healthcare practice for 
management of the ancillary medical costs responsive to the data gathered in the 
tangible computer medium. 

However this feature is well known in the art, as evidenced by Leet. In particular, 
Leet suggests that the method having modifying behavior of at least one of the plurality 
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of physicians in the healthcare practice for management of the ancillary medical costs 
responsive to the data gathered in the tangible computer medium (See Leet, Col.15, 
lines 11-28). 

It would have been obvious to one of ordinary skill in the art at the time of the 
invention to have included the feature of Leet within the system of Rosenstein with the 
motivation of displaying comparative costs, in association with the recommended 
treatments (See Leet, Col.3, lines 42-43). 

(B) As per claim 2, Rosenstein discloses the method wherein the step of distributing 
the predetermined percentages of the savings includes dividing the savings into 
selected percentages between at least two of the healthcare consultation group, the 
healthcare practice, and the insurance network and distributing the savings to the at 
least two of the healthcare consultation group, the healthcare practice and the 
insurance network base on the selected percentages {See Rosenstein, Page 2, 
Paragraphs 6-7). 

(C) As per claim 3, Rosenstein discloses the method further comprising collecting the 
step of collecting no fee by the healthcare consultation group if the healthcare practice 
does not reduce the ancillary medical costs to the preselected level over the 
predetermined period of time (See Rosenstein Page 3, Paragraphs 7-9). 



Application/Controi Number 09/81 2,703 Page 5 

Art Unit: 3626 

(D) As per claim 4, Rosenstein discloses the method wherein each of the respective 
predetermined percentages of savings distributed to the healthcare consultation group 
and the healthcare practice are greater than the predetermined percentage of the 
savings distributed to the insurance network (See Rosenstein, Page 2, Paragraphs 6-8), 
and wherein the step of funding the incentive pool includes the healthcare consultation 
group funding the incentive pool (Page4, Paragraphs 15-17). 

(E) As per claim 5, Rosenstein discloses the method further comprising the step of 
providing a billing fee structure from the healthcare consultation group wherein the 
savings are calculated by subtracting current ancillary medical costs from 
predetermined baseline ancillary medical costs (Page 3, Paragraphs 3-4). 

(F) As per daim 6, Rosenstein discloses the method further comprising the step of 
calculating the billing fee structure for the healthcare consultation group by multiplying a 
predetermined percentage of the savings by the number of patients participating in the 
healthcare practice (Page 3, Paragraphs 6-10; Page 4, Paragraphs 9-10). 

(G) As per claim 7, Rosenstein discloses the method wherein the ancillary medical 
costs include any costs taken from the group of pharmacy, radiology, laboratory, 
anesthesiology, occupational therapy, physical therapy, speech therapy, therapeutic 
radiology, operating room, or emergency room costs (Page 4, Paragraphs 13-15). 
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(H) As per claim 8, Rosenstein discloses a method of collecting fees for managing a 
plurality of physicians in a healthcare practice participating in an insurance network 
(See Rosenstein, Page 1, Paragraph 1), the method comprising the steps of: 

establishing a relationship between a healthcare consultation group and the 
healthcare practice participating in the insurance network to reduce a risk of the 
healthcare practice not receiving a predetermined reimbursement amount for ancillary 
medical costs for the insurance network (See Rosenstein, Page 1, Paragraphs 6- 8); 
funding an incentive pool (See Rosenstein, Page 1 , Paragraph 6); 

establishing a plan to pay funds from the funded incentive pool to the healthcare 
practice participating in the insurance network, wherein the payment of funds occurs in 
the plan when the ancillary medical costs of the plurality of physicians in the healthcare 
practice do not decrease to a preselected level over a preselected period of time (See 
Rosentein Page 3, Paragraphs 4-9); 

gathering data in tangible computer medium from each of the plurality of 
physicians in the healthcare practice participating in the insurance network regarding 
management of ancillary medical costs (See Rosenstein, Page 1 , Paragraphs 6-10); 
and distributing predetermined percentages of savings attributed to the modifying 
behavior of the plurality of physicians' ancillary medical cost management if the ancillary 
medical costs decrease to the preselected level over the preselected period of time 
(See Rosentein Page 3, Paragraphs 4-9). 

Rosenstein does not explicitly disclose that the method having modifying 
behavior of at least one of the plurality of physicians in the healthcare practice for 
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management of the ancillary medical costs responsive to the data gathered in the 
tangible computer medium. 

However this feature is known in the art, as evidenced by Leet. In particular, Leet 
suggests that the method having modifying behavior of at least one of the plurality of 
physicians in the healthcare practice for management of the ancillary medical costs 
responsive to the data gathered in the tangible computer medium {See Leet, Col. 15, 
lines 11-28). 

It would have been obvious to one of ordinary skill in the art at the time of the 
invention to have included the feature of Leet within the system of Rosenstein with the 
motivation of displaying comparative costs, in association with the recommended 
treatments (See Leet, Col.3, lines 42-43). 

(I) As per claim 9, Rosenstein discloses the method wherein the step of funding the 
incentive pool includes the healthcare consultation group funding the incentive pool, 
wherein the modifying behavior of the plurality of physicians is responsive to 
recommendations of the healthcare consultation group, and the method further 
comprising the step of paying funds from the funded incentive pool only if the ancillary 
medical costs of the plurality of physicians in the healthcare practice do not decrease to 
a preselected level over a preselected period of time responsive to the modifying 
behavior (Page 2, Paragraphs 8-11). 
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(J) As per claim 1 0, Rosenstein discloses the method wherein the step of distributing 
the predetermined percentages of the savings includes dividing the savings into 
selected percentages between at least two of the healthcare consultation group, the 
healthcare practice, and the insurance network base on the selected percentages (Page 
2, Paragraphs 7-12). 

(K) As per claim 1 1 , Rosenstein discloses the method further comprising the steps of 
collecting no fee by the healthcare consultation group if the healthcare practice does not 
reduce the ancillary medical costs to the preselected level over the predetermined 
period of time and providing a billing fee structure from the healthcare consultation 
group wherein the savings are calculated by subtracting current ancillary costs from 
predetermined baseline ancillary medical costs (Page 3, Paragraphs 3-7). 

(L) As per claim 1 2, Leet discloses the method wherein each of the respective 
predetermined percentages of savings distributed to the healthcare consultation group 
and the healthcare practice are greater than the predetermined percentage of the 
savings distributed to the insurance network, and wherein the ancillary medical costs 
include any costs taken from the group of pharmacy, radiology, laboratory, 
anesthesiology, occupational therapy, physical therapy, speech therapy, therapeutic 
radiology, operating room, or emergency room costs (See Leet, Col.18, lines 49-67). 

The motivation for combining the respective teachings of Rosenstein and Leet 
are as discussed in the rejection of claim 1 , and incorporated herein. 
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(M) As per claim 1 3, Rosesnstein discloses a method of collecting fees for managing 
and optimizing the profitability of an insurance network having a plurality of physicians in 
a heatthcare practice participating therein (See Rosenstein, Page 1, Paragraph 1), the 
method comprising the steps of: 

establishing a relationship between a healthcare consultation group and the 
healthcare practice participating in the insurance network to increase the insurance 
network's profitability by limiting the plurality of physicians* ancillary medical cost 
management behavior that is not preferred by the insurance network (See Rosenstein, 
Page 1, Paragraph 6); 

gathering data in tangible computer medium from each of the plurality of 
physicians in the healthcare practice participating in the insurance network regarding 
management of ancillary medical costs (See Rosenstein, Page 1, Paragraphs 6-10); 

modifying behavior of at feast one of the plurality of physicians in the healthcare 
practice for management of the ancillary medical costs responsive to the data gathered 
in a tangible computer medium; and 

distributing predetermined percentages of savings attributed to the modifying 
behavior of the plurality of physicians' ancillary medical cost management to at least 
one of the insurance network and the healthcare management consultation group when 
the ancillary medical costs decrease to a preselected level over a preselected period of 
time (See Rosentein Page 3, Paragraphs 4-9). 
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It would have been obvious to one of ordinary skill in the art at the time of the 
invention to have included the feature of Leet within the system of Rosenstein with the 
motivation of displaying comparative costs, in association with the recommended 
treatments (See Leet, Col.3, lines 42-43). 

(N) As per claim 14, Rosenstein discloses the method further comprising funding an 
incentive pool to be paid to the insurance network when the modified medical 
management practices do not decrease ancillary medical costs of the insurance 
network to a preselected level over a preselected period of time (See Rosenstein, Page 
3, Paragraphs 3-7). 

(O) As per claim 1 5, Rosenstein discloses the method wherein the step of distributing 
the predetermined percentages of the savings includes dividing the savings into 
selected percentages between at least two of the healthcare management consultation 
group, the healthcare practice, and the insurance network and distributing the savings 
to the at least two of the healthcare consultation group, the healthcare practice and the 
insurance network base on the selected percentages (See Rosenstein, Page 2, 
Paragraphs 2-8). 

(P) As per claim 16, Rosenstein discloses the method further comprising the steps of 
collecting no fee by the healthcare consultation group if the insurance network does not 
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decrease ancillary medical costs to the preselected level over the preselected period of 
time (See Rosenstein, Page 3, Paragraphs 3-7). 

(Q) As per claim 1 7, Rosenstein discloses the method wherein each of the respective 
predetermined percentages of savings distributed to the healthcare consultation group 
and the insurance network are greater than the predetermined percentage of the 
savings distributed to the healthcare practice {See Rosenstein, Page 4, Paragraphs 5- 
11). 

(R) As per claim 1 8, Rosenstein discloses the method further comprising the step of 
providing a billing fee structure from the healthcare consultation group wherein the 
savings are calculated by subtracting current ancillary medical costs from 
predetermined ancillary medical costs (See Rosenstein, Page 3, Paragraphs 3-4). 

(S) As per claim 1 9, Rosenstein discloses the method further comprising the step of 
calculating the billing fee structure for the healthcare consultation group by multiplying a 
predetermined percentage of the savings by the number of patients participating in the 
healthcare practice (See Rosenstein, Page 3, Paragraphs 6-10; Page 4, Paragraphs 9- 
10). 

(T) As per claim 20, Leet discloses the method wherein the ancillary medical costs 
include any costs taken from the group of pharmacy, radiology, laboratory, 
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anesthesiology, occupational therapy, physical therapy, speech therapy, therapeutic 
radiology, operating room, or emergency room costs (See Leet, Col. 18, lines 49-67). 

The motivation for combining the respective teachings of Rosenstein and Leet 
are as discussed in the rejection of claim 1, and incorporated herein. 

Response to Arguments 

4. Applicant's arguments with filed on 02/28/05 with respect to claims 1 -20 have 
been considered but are moot in view of the new ground(s) of rejection. 

Conclusion 

5. The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. The cited but not applied teaches method and apparatus for 
personalized medical prescription services (2002/0138303) and system and method of 
collecting and populating a database with physician/patient data for processing to 
improve practice quality and healthcare delivery (6,151,581). 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Vanel Frenel whose telephone number is 571-272-6769. 
The examiner can normally be reached on Monday-Thursday from 6:30 am-5:00pm. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Joseph Thomas can be reached on 571-272-6776. The fax phone numbers 
for the organization where this application or proceeding is assigned are 703-305-7687 
for regular communications and 703-305-7687 for After Final communications. 
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Any inquiry of a general nature or relating to the status of this application or 
proceeding should be directed to the receptionist whose telephone number is 703-308- 
1113. 



September 4, 2006 krV 0»V ^ b 
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Art Unit 3627 

DETAILED ACTION 
Notice to Applicant 

1 . This communication is in response to the Amendment filed on 1/9/07. Claim 13 
has been amended. Claims 1-20 are pending. 

Claim Rejections - 35 USC § 103 

2. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for ail 
obviousness rejections set forth in this Office action: 

fa) A patent may not be obtained hough the invention Is not ldentieallydisclosed or described as set 
forth In section 102 of tWs title, If the Differences between the subject matter sought to be patented and 
tfte prior art are such that the subject matter as a whole would have been obvious at the time the 
Invention was made to a person having ordinary skill In Ihe art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in whtch the invention was made. 

3. Claims 1-20 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Changing Physician Behavior Is Tool to Reduce Health Care Costs by Rosenstein, Alan 
H., Shulkin, David. Health Care Strategic Management. Chicago: Sep 1891, Vol.9, 
lss.9; pg.14, 3 pgs in v *^ w cf Leet (6,000,828), for substanHallythe same reasons given 
in the previous Office Action, and Incorporated herein. 

(A) Claim 13 has been slightly amended to change "a" to "the 1 '. However, this 
changes does not affect the scope and the breadth of the claim as previously presented 
in the previous Off See Action,, and incorporated herein. 

Response to Arguments 

4. Applicant's arguments filed on 1/9/07 with respect to claims 1-20 have been fully 
considered but they are not persuasive. 



Application/Control Number. 09/812,703 Pa 8 e3 
Art Unit: 3627 

(A) At pages 8-23 of the response filed on 1/9/07, Applicant's argues the fcllowings: 

(I) He has difficulty understanding the Examiner's numbering scheme with 
respect to Rosenstein reference. 

{«) Neither Rosenstein nor Leet recognize the specific source of the probtem as 
identified, addressed and solved by embodiments of Applicant's claimed invention. 

(in) There is no motivation to combine Rosenstein and Leet 

(iv) Rosenstein does not deal with open, out-patient systems. 



(v) Rosenstein and Leet are non-analogous art. 

(vi) Neither Rosenstein nor Leet are directed to a system or method of collecting 
fees for managing a plurality of physicians in a healthcare practice participating in an 
insurance network to enhance or optimize profitability of the healthcare practice by 
modifying physician behavior with respect to ancillary medical costs. 

(vii) Rosenstein does not teach modifying behavior of at least one of the plurality 
of physicians in the healthcare practice for management of ancillary medicaJ costs 
responsive to the data gathered in the tangible computer medium. 
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Art Unit: 3627 

(viii) Rosenstein does not teach a method for distributing the predetermined 
percentages of the savings, much iess as uniquely features in the claims Rosenstein 
does not teach an "incentive poor or "funding" mechanisms; "measures" or any 
"preselected levels" or "periods" for cost-effective care, 

(ix) A proper prima facie case of obviousness has hot been shown for claims 1- 

20. 

(B) With respect to the first argument, Examiner thanks Applicant for his kindness by 
renumbering the Rosensteirj's reference. 

(C) With respect to Applicant's second argument, Examiner was respectfully 
incapable to find this ultimate problem that Applicant is trying to solve. In addition, 
Applicant should address this particular problem in the claims. Therefore, Applicant's 
argument is not persuasive and the rejection Is hereby sustained. Appropriate 
clarification is required. 

(D) With respect to Applicant's third argument, Examiner respectfully submitted that 
obviousness is determined on the basis of the evidence as a whole and the relative 
persuasiveness of the arguments. See In m Oetiker, 977 F.2d 1443, 1445, 24 USPQ2d 
1443, 1444 (Fed. Cir. 1992); in & Hedges, 783 F.2d 1038, 1039, 228 USPQ 686,686 
{Fed. Cir. 1992); In re piasecki, 745 F.2d 1468, 1472, 223 USPQ 785,788 (Fed. Cir. 
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Art Unit 3627 

1984); and to m Rinehart, 531 ¥26 1046, 1052, 189 USPQ 143,147 (CCPA 1976). 
Using this standard, the Examiner respectfully submits that he has at least satisfied the 
burden of presenting a prima fecfe case of obviousness, since he has presented 
evidence of corresponding claim elements in the prior art and has expressly articulated 
the combinations and the motivations for combinations that fairly suggest Applicant 1 s 
claimed invention. 

Rather, Applicant does not point to any specific distinctions) between the 
features disclosed in the references and the features that are presently claimed. In 
particular, 37 CFR 1.111 (b) states, "A genera! allegation that the claims define a 
patentable invention without specifically pointing out how the language of the claims 
patentably distinguishes them from the reference does not comply with the 
requirements of this section," Applicant has failed to specifically point out hpwM 
langnane of the claims batenta b lv HisHnouishes them from the applied references. 
Also, nrg» " r ^"Hustons of Attorney cannot take the place of evidence. In re 
Cote, 51 CCPA 919, 326 F.2d 769, 140 USPQ 230 (1964); In re Schulze, 52 CCPA 
1422, 346 F.2d 600, 145 USPQ 716 (1965); Mertlzner v. Mindick, 549 F.2d 775, 193 
USPQ 17 (CCPA 1977). 

in addition, the Examiner recogntees that references cannot be arbitrarily altered 
or modified and that there must be some reason why one skilled in the art would be 
motivated to make the proposed modifications. However, although the Examiner 
agrees that the motivation or suggestion to make modifications must be articulated, it is 
respectfully contended that there Is no requirement that the motivation to make 
modifications must be expressly articulated within the references memselves. 
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See In re Oefiker. 977 F.2d 1443, 24 USPQ2d 1443 (Fed. Or. 1992). In this case, the 
primary reference, Rosenstein is directed to changing physician Behavior Is too! to 
reduce health care costs, and the secondary reference, Leet, is drawn to method 
improving drug treatment However, Leet is reasonably percent to the particular 
problem with which Applicant was concerned because they are both in the healflicare 
field and solve the same problem for the Applicant invention. Therefore, Applicant's 
argument is not persuasive and the rejection is hereby sustained. 

(G) With respect to Applicant's sixth argument. Examiner respectfully submitted that 
He relied upon the dear teaching of Rosenstein for such a feature See Page 2, 
Paragraph 7. Therefore, Applicants argument Is not persuasive and the rejection is 
hereby sustained. 

(H) With respect to Applicant's seventh argument, Examiner respectfully submitted 
that He relied upon the dear teaching of Rosenstein for such a feature See Page 1 , 
Paragraphs 6-8. Therefore, Applicant's argument is not persuasive and the rejection is 
hereby sustained. 

(i) With respect to Applicant's eighth argument, Examiner respectfully submitted that 
He relied upon the clear teaching of Leet for such a feature See Coi.13, fines 6-42; 
Col.14, lines 27-42 . Therefore, Applicant's argument is not persuasive and the rejectbn 
is hereby sustained. 

(j) With respect to Applicant's ninth argument. Examiner respectfully submitted that 
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obviousness is determined on the basis of the evidence as a whole and the relative 
persuasiveness of the arguments. See ft, re Oetiker, 977 F.2d 1443, 1445, 24 USPQ2d 
1443i 1444 (Fed, Cir, 1992); In re Hedges, 783 F.2d 1038, 1039, 228 USPQ 685,686 
(Fed. Cir. 1992); In re Piaseckl, 745 F.2d 1468, 1472, 223 USPQ 785,788 (Fed. Cir. 
1984); and InmRinehart, 531 F.2d 1048, 1052, 189 USPQ 143,147 (CCPA 1976). 
Using this standard, the Examiner respectfully submits that he has at least satisfied the 
burden of presenting a prima fade case of obviousness, since he has presented 
evidence of corresponding claim elements in the prior art and has expressly articulated 
the combinations and the motivations for combinations that fairly suggest Applicant's 
claimed invention. 

Rather, Applicant does not point to any specific distinctton(s) between the 
features disclosed in the references and the features that are presently claimed. In 
particular, 37 CFR 1.111(b) states, "A general allegation that the claims define a 
patentable invention without specifically pointing out how.the language of the claims 
patentably distinguishes them from the reference does not comply with the 
requirements of this section." Applicant has tailed to specifically point out how.t he 
lanouaae of th* claims patently distinguishes them from the ap plied references. 
Also, arguments nr conclusions of Attorney ca nnot take the place of evidence/ In re 
Coie, 51 CCPA 919, 326 F.2d 769, 140 USPQ 230 (1964); In re Schulze, 52 CCPA 
1422, 349 F.2d 600, 145 USPQ 716 (1965); Mertiznerv. Mindhk, 549 F.2d 775, 193 
USPQ 17 (CCPA 1977). 
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in addition, the Examiner recognizes that references cannot be arbitrarily altered 
or modified and that there must be some reason why one skilled in the art would be 
motivated to make the proposed modifications. However, although the Examiner 
agrees that the motivation or suggestion to make modifications must be articulated, it is 
respectfully contended that there is no requirement that the motivation to make 
modifications must be expressly articulated within the references themselves . 
References are evaluated by what they suggest to one versed in the art, rather than by 
their specific disclosures, In re Bozefr. 163 USPQ 545 (CCPA 1969). 

The Examiner is concerned lhat Applicant apparently ignores the mandate of the 
numerous court decisions supporting the position given above. The issue of 
obviousness is not determined by what the references expressly state but by what they 
would reasonably suggest to one of ordinary skill in the art. as supported by decisions in 
In re DeUsle 406 Fed 1326, 160 USPQ 806; In re Kelt, Terry and Davles 208 USPQ 
871; and In re Fine, 837 F.2d 1071, 1074, 5 USPQ 2d 1596, 1598 {Fed. Cir. 1988) 
{citing In m Lalu, 747 F.2d 703, 705, 223 USPQ 1257, 1258 (Fed. Cir. 1988}). Further, 
it was determined in In re Lamb&rti et a/, 1 92 USPQ 278 {CCPA) that 

(t) obviousness does not require absolute predictability; . 

(it) non-preferred embodiments of prior art must also be considered; and 

(iii) the question- is not express teaching of references, but what mey would 
suggest. Therefore, Applicant's argument is not persuasive and the rejection is hereby 
sustained. 



5, THIS ACTION IS MADE FINAL. Applicant is reminded of the extension of time 
policy as set forth in 37 CFRt136{a). 
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A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
TWO MONTHS of the mailing date of this finai action and the advisory action is not 
mailed until after the end of the THREE-MONTH shortened statutory period, then the 
shortened statutory period win expire on the date the advisory action is mailed, and any 
extension fee pursuant to 37 CFR 1 .1 36{a) will be calculated from the mailing date of 
the advisory action. In no event, however, will the statutory period for reply expire later 
than SIX MONTHS from the mailing date of this final action. 

Conclusion 

6. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Vanel Frenel whose telephone number is 571-272-6769. 
The examiner can normally be reached on 6:30am-5:00pm. 

if attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Zeender Ryan Ftorian can be reached on 571-272-6790. The fax phone 
number for the organization where this application or proceeding is assigned is 571- 
273-8300. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-directuspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-91 97 (toll-free). If you would tike assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, caSI 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 




March 29, 2007 
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^lafe^ss&le^ed? fcMipTe databases^ 

Changing Physician Behavior Is Tool to Reduce Health Care Costs 

fioseffsfeto AIM H. Stolen, Owtd, Health Care Strategic Management Chicago: Sep 1W!.Vol» tse»$; pg. 14, 3 pgs 

SUMec&t Roles, Physicians, Methods, Hospfotfs, Health cm e^endttures, gjjst 

touigecBK Rotee, Physicians, MsthodG. Hospitals Health care expenditures* Cost contra! 

' - Ctesrifaatfon Codas $190, 83£D. 3160 
Lccatkmsi US r U$ 

Authorfe): Roeenstein, Alan H* SbuTldn, David 

Publication title: Health Care Strategic Management Chicago: Sep Vol 0, Iss. fi; pg- 14, 3 pss 
Soifrce typo* Periodical , 

PmOuest document ID: t103190 
Text Word Count . 233° 

Document URL: http^/pwque$LvmLconVpti^ob?dId*1 103ieOtekte3ftFmt»3*dfcm tId=19B49&ROT«309&VN^me^FQD 
Abstract (Document Summary) 

/health care payers and the government have designed utilisation controls on hospitals In order tp reduce c^ts, EUSrts are 
/ now urtd«rw toaiipVth6Se&Bme«ti!teaon controls antfj^mfe^^ maitf *«tfljrlo»*pl«rt(9an sfttfor, 

' Physicians can haw* a significant financial Impart on redueing r»on*etmbursabte expanses If they are educated concerning 
the value of MUeift tfttMton and resource ccnsumpSon* the strategy feat cufminlstratote tan employ tmfade; shared 
financial rfek, other financial incanfores, Intortfattan snaring, physician profiling, and physician option, in fotlf&tShg 
changes In physician behavior, sdntfnlsfcators must recognize that they may encounter obstacles that delude old incentives, 
tratiftonstim Impact on quality, and malpractice concerns* 

Full Text (2330 words) 

" Copyright H&atth Cam Strategic M&mg&ment Sep 1881 

7 Hospital administrators to the next decade vtf B bo looking at every avenue to reduce Health care costs at the suggestion of 
*"the payers and patients* What Is the rote of physicians In such art effort? In the following artiest^ the authors discuss the 
pros and con* of infiuentfng physician practice patterns to cut excesses and Improve quality of cars. They summarise the 
Influencing strategies* and explain why some of th$mwf create opposition among; prac88onem* 

9 Totfa/e health care environments plagued by concerns about continued escalation in cos!* a«d^pendln$|Jn an ^fiort to 
y reduce some ofths finanriai burten* health care payers have reacted by transferring their risk to the provider, patfeuterty 
th& hospital. 

A To promote greater efflctenqy in the process of delivery, payers end the government have designed utfifcetbn consols 
F emphasfetog necessity of treatment and appropriate revets of car© along with <flract retmburaament ifcfltatlons In foe forms 
of capitation, per-dfem or percfiagnosfs payments and other forms of discounted contractual cam. 

jT But while these controls are intended to have a primary effect on hospife&related services-40% of the health care dollar- 
they have had only a small costaavings effect 

4 to reality, they inemty curb the trend to cost escalation by shifting many of the coals to me outpatient sector, doe of the 
difficulties associated with these proposals Is the diametrically opposed econonrtliynjsai^^ 
managed care ofgantzatfons and physicians, <See Table 1. page 15). 

"7 ^0*$ ere now underway to apply these same utilization controls and reimbursement limitations more directly to ma 
' physician sector, which has been only Indirectly Impacted by many of these changes. 



i Jon 
0 But 



the Inpatient aide, physician activities may be influenced by aggressive utilization monitors and managed cane priorities. 
But there is tittle economic incentive for them to change their practice patterns if they continue to be reimbursed under a 
[ fee*for-sarvfoe reimbursement system. On the eutpaGent side, fte mcva to transfer mora medical oara to that sector only 
\ favors the traditional autonomy of physician-practices. 



2- 

1 % httpiffproqwesto^ 

I to this article, we suggest routes hospitals may pursue to dsalng with these changes, analyzing the potential obstacles and 
1 incentives administrators may encounter In attempting to influence physician behavior. 

Old Story, New Solution 

*Uft no news that hospitals operating under the financial risks imposed by mare stringent reimbursement policies are having 
a difficult time making ends meet 

% Depending on their payer mte, most institutions are lucky to col feet 50 to 60 cents cm every dolfarcharged/WJth contractual 
deductions to (he 40 to S0% range, It is now estimated that more than 60% of hospitals run at an operations! loss. 

ftn an effort to maintain a positive bottom One, administrators may try to increase revenues by Increasing price or volume, but 
under today's reimbursement structure, this will have limited effect They may a&o attempt to reduce expenses by limiting 
overhead and streaming operations. But the greatest affect will be achieved by improving efficiencies in actual health cam 
delivery. 

Behavior Calls Fpr Strategy 

r Since physicians are responsible for admission, discharge and ordering services for iqosf of the reimbursement categories 

* they can have a significant financial impact on reducing norwabirtotfreabte expenses If they are educated concerning the 
value of efficient utilization and resource consumption. The strategies that administrators can employ Include; ' ' 

7 Shared Financial Risk: The most effects &&te$[tor^ behavior te to directly ail#i 

f physician Incentives with hospital or managed care Incentives, This works beet when physicians wort; as employees of the 
organization as typified by the Kaiser or other staff model health maintenance organizations (HMOs). Whan MDs am 
indoctrinated Into a capitated ey#tem* cest-conscioup utilization of resources results because both the institution and the 
physician share directly lit the rewards. 

0 Other Financial Incentives; Tying performance to other types of benefits may also a change In practice patterns, Equipment 

* purchases {lasers, endoscopes, etc,}, office space, marketing assistance or other services My ba offered as amenities for 
providing more coet*ellic!ent cb% 

• f to the hospital aettor«fwexan^le^ 

the capital budget new equipment or other departmental Improvements. 

/& Information Sharing: One of the fnltfaf problems we face In approaching physicians about practice behavior is the 

1 "Information void* created by the autonomous nature of their practice. 

y By presenting MDs with Information that allows them to compere their practice patterns with those of their peers, vro can 
" stimulate changes In behavior. There's safety and confidence b Mowing the, standards established by their colteagues. 

u The ho&pltpl, depending upon its payer mix, gains finencratiy from a reduction In nonreimbursable costs of services, the 
( ^physician gains by quality of care Improvement recognized by practicing at the standards established by their peero* 

n Physician Profiling; We must note that many otfslrie agencies am already collecting and analyzing data in an effort to 
u scrutinize providers In regard to the necessity, appropriateness, efficiency and outcomes of their interventions, 

/payers are Selectively contracting* with "more efficient" providers whs am perceived as offering a higher service value 
H based on both cost and utilization data, Some proponents of these systems have suggested that "economic craden£ating* i 
will bo the path of the future. 

/ On response to external demands tor mora cost-efficient care, will health care Institutions begin to fie cost and utitfeatbn data 
Into the credentialllng process, offering privileges only to, (hose providers who demonstrate more desirable patterns of care? 
Some have already done so* 

Given this condition, it may be fn the beet Interest of the physician to maintain Internet control of the system by promoting 
internal cost-effective activity, rather than being forced to respond to externally driven demands, 

<? 

" Physician Education: From our viewpoint, physician education Is the key to promoting cost-effective changes In practice 
behavior* After stimulating interest with the Information sharing process, the next step fa to provide MDs with viable 
- alternatives for Improving care, 

http://proque$trUi^ 



y 

V > htf£://proquest^ 

f The educational format should be conducted at several lewis, First* there must be a basic educational seminar designed to 
familiarize the physician with the economic constraints and ramifications of medical practice f n today's health cam 
environment 

9^ Second, medical staff leaders and other key medical representor must be solicited to help analyze Information on health 



care activities by physician, by service, by diagnosis or by procedure. 

Trite effort 1$ designed to isolate unwanted variance and to suggest alternatives for Improvement The most crucial 
component of the entire procass fe to disseminate Information back to the medical staff to encourage Input and suggestion* 
for change* 



rThe educational process Is a partfcutatly useful toot to share cost Information with physicians. Several studies have 
documented physician unfanrtf iarity or confusion about me costs of medical teste and procedures. Other research has 
shown that efforts aimed at educating ptystefens about cost-containment procedures can have a definite impact on lowering 
the costs of medical care. 

Steps Raise Pros* Cons 

( Physicians have always practiced autonomously under the belief that only those who have comparable medical training 
should be involved in decisions about esre, 

rHospltafs and other outside agencies are often perceived as mangling or interred ng wJti patient care, and at times find 
themselves In advemaif e! relationships with ptystetans, this Is particularly evident when institutions try to Influence medtoal 
decisions based on a concern for hospital economics that may be construed as being In direct conflict with physician 
concerns about quality care, 

% fn Initiating changes In physician behavior, administrators must recognize that they may encounter obstacles <sea Table 2, 
page 16) that Include: 

& Did Incentives; Despite sfgntftcant changes In hospital reimbursement phBosophy, physicians continue to be reimbursed on 
1 - a modified faster-service structure that provides Utile IncenSve for costetflcfent care. Under the structure; they are 



/Atradlonallsm: Resistance to change can oome from Inertia, reluctance or entrenchment In traditional practice standards, or 
' it can rise from the perception that top-haavy administration must first do their part fay demonstrating their own abilities to 
stream! to operations and Improve performance etficfencfes* 

// Impact on Quality; Some phystefans brieve that reducing the number of tests they order will have a negative impact on 
patient cape* Trained with the tdea thai quality equals quantity* MPs frequently balEeve that they are ohOgsfed~ff not entitled- 
4o usfe all the resources at their disposal to make a diagnosis* 

( ?to an article entitled, *Gur Stubborn Ouest for Diagnostic Certainty: A Cause for Bcdesslve Testing In the June 1, 1989, 
Issue of the New England Journal of Medicine, author J. Kassfrer calls this our never ending quest for diagnostic certainty, 

ft However, we must also pay mtad to the caveat "physician do no harm*" Recent studies have shwvn that many of the tests 
(y we perform may not beoflrocany necessary and may cause unwanted adverse effects. In feet, ft has now become dear that 
efficient utilization of health care resources actual ly Ima goe s overall qu ality of care* The hospital benefits fn two ways: 
Improved Cfuallty of patient care and the economic sumulf ^vo*ding additional costs accrued by treating avoidable paSent 
complications. 

/^Malpractice Concerns: We cannot argue that certain tests ere ordered specifically for the purpose of protecting oneself from 
' potential Mure malpractice reprisals, Sot judicious, welkJecumented medical care that conforms to comrnuntty standards Is 
the best defense against such accusations. 

f fsdenoe Versus Economics: Another argument raised by physicians asked to moc% their practice behavior Is the validity of 
I applying objective Economic criteria to an Institution based on a subjective behavioral science. This Interpretation may be 
£ true, but we believe that objective measurement of physician patient care actMQes can be used to mold a subjective 
Isdence Into a more effective modality* 

n The Bad Apple Approach: Some physicians may feet that the overall Intention of data accumulation. Intensive monitoring 
to and external scrutiny Is designed solely for the purpose of weeding out the-bad apples; 

http:/^is>queskiii»U^ 
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WhHe some oroankaltone may have tftls- as their primary intention, our goalie to push the entire system toward a greater 
/ efficiency, 0, Berwick, author of 'Ttanfinuotra inpwvemertf aa ah Idea! In Health Care,* pushed In the Jan. 5, m$ t Issue 
// oT the New Eastern* Journal of Medicine, to this process a& the theory of continuous improvement 

t physfctens are more Bkety to take offense and offer resistance IT may thM that the purpose of Information gathering Is a 
witch hunt to e&mlrrote colleagues who don't adhere to the InaUtutlorik de&lred expectation*. But everybody must work 
together to drive the system to a new level of performance. 

Impact Worth the Effort 

y Whtfe these obstacles may present challenge? Id both hospital CEOs and physicians, changing practice patterns have 
Important positive economic repercussions, however* that should inspire administrators to focus on them* they include: 

Maw Incentives: As more care te delivered under managed care systems* MOs will aesume mora of foe financial risks for 
patient care. Captation, lumped payments, ambulatory DRGs and payments tied to necessity and outcome will have a 
significant impact on physjeterweteterf services. Rather than trying to treat each patient differently according to their 
financial class, we sttggeet treating ai! patients a? efficiently as possible, which should lead to overall financial rewards, 

rorganfKaScnat Survival Physicians are creatures of habit. They regard (he hospital as their traditional workplace for 
providing Inpatient care* and although they may he reluctant to admit it they become perturbed when their patterns are 
disturbed 

L If a hospital doses, the physicians would b& forced to find a new workshop for Inpatient care* not to mention the Impact on 
disturbing their customary referral base. 

7 Similarly for health maintenance organizations (HMOs) and preferred provider organisations (PPOe>, If the physicians 
depend on one or two of these groups a& a major source of patients, and the HMO folds, they suffer the consequences, 

# With hospital closures, mergers and organizational bankruptcy iisfo£u physician behavior can play an important role tn 



1^ Impact on Ouefty: We believe that coetefiftelent care results In high quality care, and high qu&fity care subsequently leads 
to efficient care. Programs that emphasize phyelcten education fallowing the principles of contfrtuoua Improvement wJH 
ultimately foster the highest standards of quality care. 

^Information Sharing: Information sharing" about practices between physicians is an Important Incentive as welt as a 
strategy for administrators and physicians to focus on changing practice patterns. 

^ tt ts up to physicians to maintain internal control of a wctem that la now being Inundated by these external agendas who T 
establish their own priorities for directing care. Lack of physician attention to this Issue la a direct Invitation for others to gab 
more power In this arena, 

^Objective Performance: While ft la true that medicine is a qualitative science, quantitative Input can be used to point out 
standards and variances fn care that can be molded fnto-an Improved tevel of performance. Reducing physician variances In 
care promotes more cost-efficient utilizations of resources* 

(} Provider Interaction: One final strategy appeals to the physician's obligator} of trying to provide the beat in overall patient 

care. As the health cere dollar becomes an Increasingly limited medical resource, only mere efficient utilization of resource? 
. vvrll prevent further rationing and allow health care services to continue to be available when needed. 

fpAs the health care crisis continues to unfold, It i& Imperative to win physician Involvement fn a process that eventually 
'provides cost-effective, hlgfrqu&tfty care* 

' llphyslclans must work together, with hoepjtste, managed care systems and other health care organisations and take 
} fre&ponsffcflfry for developing systems that maximize efficiency in the utilization of health care resources, 

J t«yw* will benefit from a better vafue for their money. Providers will benefit from overall Improvements In que% and 
* efficiency* Petiente will benefit from more appropriate allocation, utilization and accesa to health care resources* 

i ' 

fJThQ reality of creating a more efficient health care system h now within our reach* We are Jfmlted only by our creativity and 
dedication ft working toward this goal 

bttp:ffpi^ue3kum^^ 
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ABSTRACT 



A computer implemented method and system for improving 
drug treatment of patients in local communities by providing 
drug treatment protocols for particular disease states, such as 
Diagnosis Related Group (DRG) classifications. The proto- 
col contains ranked recommendations for drug treatments of 
the disease state, and the computer system collects infor- 
mation about the risks and benefits of the drug treatments. 
The information collected about the treatments is used to 
modify the rankings of the drug treatments in the protocol 
In one specific embodiment of the system, where the disease 
state has a microbial etiology and the treatments are anti- 
microbial drugs, the emergence of drug resistance is quickly 
detected by determining the percentage of microbial isolates 
that are found to be resistant to antimicrobial therapy is the 
community where the therapy is being provided (such as a 
community hospital or city-wide health care system). An 
increase in the percentage of resistant isolates produces a 
re-ranking of recommended drug therapies to avoid further 
use of the drug to which resistance has developed, and helps 
quickly introduce more effective drugs that will improve the 
effectiveness and lower the cost of treatment. la yet other 
embodiments, a sum of medication (e,g, dosing) errors and 
adverse effects (e.g. allergic reactions) are tracked by the 
system to identify drugs that are poorly tolerated in particu- 
lar populations served by the hospital where the treatment is 
being provided. Data is collected about the safety and 
effectiveness of all types of drug therapies in the community 
being served, and this data is used to modify the drug 
protocols, 

31 Claims, 4 Drawing Sheets 
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™t?Tunn mrmPttOVTNG DRUG provide information to a physician or other health care 

METHOD WJ^TOVLNG DKUt, V ^ ^ gyM ^ ^ ^ ^ ^ atmei?t ^ 

IKtlAlimKi relatively fixed. This concept has resulted in the estabhsh- 

FIELD OF THE INVENTION meat of "formularies* at many hospitals, which provide a 

, , - rigid list of available drugs (tisually based od the cost of the 

The present invention concerns data processing systems s * ^ formu]ary approac h & contrary to the realities 

for health care management, and is particularly directed to rf Medicine, in which treatments evolve (increasingly 

reducing health care costs by improving drug therapies, qu i c j^ y ) astrje pace of medical research advances. The fed 

More specifically, the invention concerns improved data pature 0 f reC ommended treatments also ignores the fact that 

processing systems for tracking the cost, effectiveness and diseases in different geographic locales are actually changed 

safety of drug therapies, and modifying recommended treat- ao by ^ trealment$ selected, and that treatments are often 

ments in response to information gathered by the system, mccoss f^ ^ ce rtain ethnic and racial groups than 

BACKGROUND OF THE INVENTION with others. 

General Discussion of the Background ^ resistance to antibiotic treatment Hence antimicrobial treat- 
In recent years there has been an ever increasing empha- 1 me nt guidelines embedded m a computer program or bos- 
sis on improving tbe rational use of medical treatments to pital formulary can actually worsen a medical outcome by 
help reduce health care costs and enhance the quality of forcing physicians to overtreat with a particular antibiotic, 
medical care. Previous efforts to manage health care, against which microbial resistance is therefore developed, 
however have ofien included retrospective approaches in Moreover, once resistance develops, the recommended treat*- 
which individual patient flies were laboriously reviewed to me nts suggested by the system can be dangerous,because 
determine the appropriateness of medical care a patient they may have become ineffective. In addition, continuing to 
received Such retrospective analyses can be assisted by treat with the recommended antibiotic will only increase the 
categorization of diseases into Diagnosis Related Groups development of resistance against that drug, and make it 
(DRGs), or International Classification of Disease (ICD) ^ mo re difficult to treat subsequent patients who are infected 
codes, which exhaustively classify illnesses and provide a with that microbial pathogen. 

statistical estimate of the acceptable cost of treating a a related problem is that recommendations for phanna- 
particular medical condition. ceutical treatment are typically provided in national guide- 
Several automated systems have previously been pro- foes each year, based on statistical information gathered 
posed to help improve the effectiveness and reduce the cost 30 throughout the country. This approach has ignored the local 
of medical care. U.S. Pat No, 5,583,758, for example, nature of many diseases. Antibiotic resistance, for example, 
discloses a computer system in which a proposed treatment develops locally and spreads nationally, hence national 
for a disease is entered into a computer, and the proposed guidelines may be inappropriate for a particular community, 
treatment is compared to an approved treatment. If the The long periods of time that elapse between the issuance of 
proposed treatment differs from the approved treatment, tbe 35 the guidelines also permits patterns of antibiotic resistance 
user is notified that specialist review is required to imple- to become well established. This delay also means that 
ment the proposed treatment clinicians who follow the national guidelines may be empin- 
In U S Pat No 5 018 067 a computer system is disclosed cally selecting less than optimal initial antibiotic treatment 
which calculates tbe' severity of a patient's illness (based on for a disease pending the outcome of laboratory culture and 
the same criteria used for a ORG classification), and com- 40 sensitivity studies. Selection of an rmual h ^ppropnate 
pares patient outcomes for patients having illnesses of empirical treatment can increase the length of stay of a 
similar acuity. Tlw cost performance of a physician or patient in a hospital, which in turn increases health care 
hospital can men be determined by comparing the health expenditures. Hence existing approaches to treating mfec 
can provider's actual costs incurred to an expected expense tious diseases can increase the cost of health care by 
for treating a disease in the DRG classification. The com- 45 perpetuating treatments that may no longer be optimally 
outer system can also detect a changing diagnosis, which effective. 

may indicate an improper initial diagnosis or treatment. This yet another problem with drug treatment is that national 

information provides a tool for monitoring physician and recommendations for therapy may be inappropriate for 

hospital performance. certain subpopulations of patients. A population served by a 

US Pat No 5 557514 discloses a computer system for 50 particular hospital may have a large percentage of elderly 

analyzing historical medical provider billings to establish a patients, or patients of a particular race or ethnic group who 

normative utilization profile, An individual provider's ntfi- do not react well to a particular medication. The classic 

"ato profile is compared with a normative profile, to exampleof such an intolerance is the toxicity of primaquine 

Lotify medical providers who provide treatments that do (an antimalarial agent) m blacks, Sardinians Sephardic 

not fall within statistically established treatment patterns or 55 Jews, Greeks and Iranians, At the present tune here is no 

mfiles mechanism for identifying optimal pharmaceutical treat- 

P Efforts have also been made to provide laboratory infor^ ments for such subpopulatos of patients, and providing the 

,f^™uharincreases the efficiency of physicians optima! pharmaceutical intervention. Tliere are few systems 

T^ £E££ ~™ nfplaceW identifying drugs that work best ^ 

FoTeWe US Pat No, 5,551,022 describes a computer 60 lations within a restricted geographic area, such as a state, 

SSed ^dal tree strucWfor storing, consolidating city, or a particular hospital or heaUh care system 

a^d Saying microbiological laboratory results. Ms Drug studies are frequently performed to analyze the 

nodal structure allows the results of multiple microbiologic effectiveness of drugs, but such studies are often limited to 

cal tests to be consolidated and displayed in a matrix that lest subjects of a particular race or gender. Such studies 

facilitates the selection of appropriate antibiotic treatment 6 * ignore the diversity of subpopulations of patients throughout 

Although these systems have us*d computers in an the country, and sometimes caiise adequate or ^mapprop^ 

^SmZ^^^^cJs^^ ate treatments to be provided. Tins problem has become 



6,000,8 

3 

particularly acute now that hospitals and other health service 
centers are providing strict guidelines about the drugs that 
can be prescribed for patients who have particular diseases. 
Many of these recommendations are based solely on the 
purchase price of the drug, while ignoring other cost factors s 
such as side-effecJs and medication errors that can compli- 
cate treatment and increase its actual cost, 

SUMMARY OF THE INVENTION 

It is accordingly an object of this invention to provide a 30 
computer operated system in which recommended drug 
treatments are allowed to evolve in response to changing 
medical information, side effects encountered, and patterns 
of disease resistance to recommended treatments. 

It is also an object of the invention to provide such a 
system that can be used to evaluate drug treatments, provide 
information about the success of those treatments, and help 
improve drug treatments in the community in which the 
treatment is being provided. 2Q 

A more specific object of the invention is to detect 
emerging patterns of microbial drug resistance in a 
community, and alter patterns of antimicrobial prescribing tt> 
reduce microbial evolutionary pressures that produce resis- 
tant organisms. 25 

The foregoing objects are achieved by a computer system 
for improving drug treatment for a disease condition, in 
which is stored a first data field containing a diagnosis code 
(such as a Diagnosis Related Group) that is used as a key to 
access a plurality of disease conditions. Bach diagnosis code 30 
corresponds to a particular disease condition. The diagnosis 
code is used as a key to access other information about the 
cause and treatments of the disease. A second data field of 
recommended treatments is indexed for each particular 
disease condition, and the recommended treatments are 35 
stored in a ranked order. A clinical outcome of an actual 
treatment selected for each patient is also recorded in 
memory. The recommended treatments for each particular 
disease condition are modified based on the data collected 
about the clinical outcome of recommended treatments. 40 

In particularly disclosed embodiments, the recommended 
treatment comprises adrnMstering a drug, and the method 
further comprises displaying comparative costs, in associa- 
tion with the recommended treatments. The comparative 
costs can be based on the cost per unit dose of drugs that are 45 
included in the recommended treatments, and patient spe- 
cific parameters (such as weight or body surface area) from 
which a predicted total required number of unit dosages of 
the drug are calculated. The projected cost of administering 
each of the recommended treatments is calculated from the 50 
cost per unit dosage and the predicted total required number 
of unit doses, and the projected cost of administering the 
drug is displayed in association with the recommended 
treatment. 

in situations where the disease condition is caused by a 55 
microbial etiology, and the actual treatment is an anti- 
microbial treatment, the recommended treatment is updated 
in a time interval that reduces the development of anti- 
microbial drug resistance- For example, an angiogram is 
produced using current (e.g. last 30-120 days) laboratory 60 
information about patterns of microbial susceptibility to 
empirical antibiotic treatment Emerging patterns of micro- 
bial resistance to an antibiotic treatment can be quickly 
identified in this manner, and the ranking of recommended 
antibiotic treatments changed to reduce the development of 65 
antimicrobial resistance. This quick detection of emerging 
patterns of microbial resistance, and a prompt change in 
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antibiotic prescribing patterns, can help prevent or reduce 
the establishment of fixed microbial resistance. This 
approach can also recognize and address such emerging 
patterns of resistance in relatively small geographic areas 
(such as cities or individual hospitals), which is a more 
realistic standard than the annual reports of national trends 
of resistance that are used at the present time. 

In particularly disclosed embodiments, a clinical outcome 
of empirical treatment with antimicrobial drugs is stored and 
used to determine future recommendations for antimicrobial 
treatment. For example, results are stored for culture and 
sensitivity tests for microbial specimens taken from patients 
in the same geographical location, within a specified period 
of time (such as 120 days), and those results are used to 
modify the recommended treatments by recalculating an 
indicator of microbial resistance as each of the results is 
stored. The indicator of microbial resistance may be, for 
example, the percentage of microbial isolates that are found 
to be "resistant* to me recommended antibiotic, within the 
period of interest (e.g. the last 120 days). 

The present invention also includes a computer readable 
medium having stored thereon a data structure, which 
includes a first data field containing data representing a 
diagnosis code, wherein each diagnosis code corresponds to 
a particular disease condition; a second data field containing 
recommended treatments indexed for each particular disease 
condition; and a third data field containing data about the 
success of each of the recommended treatments in treating 
the particular disease condition. During a predetermined 
data processing operation, one of the particular disease 
conditions is associated with the recommended treatments 
indexed for the particular disease condition, and an indicator 
of the success of each of the recommended treatments. For 
example, the recommended treatments in the second data 
field may be a list of antimicrobial drugs, and the data in the 
third data field may be an expression of microbial suscep- 
tibility in the community to the antimicrobial drugs in the 
second data field within a specified period of time. In 
addition* the data in the third data field may contain infor- 
mation about the cost of the drugs, or the side effects 
encountered with use of the drugs in a particular community. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG, 1 is a schematic drawing illustrating a computer 
system in which the invention can be implemented. 

FIG. 2 is a flow chart illustrating the overall function of 
the computer system of the present invention, 

FIG. 3 is a flow chart illustrating how drugs in a protocol 
may be automatically reranked based on demographic infor- 
mation about the patient obtained from the patient record. 

FIG. 4 is a flow chart iDustrating how drugs in a protocol 
may be evaluated for effectiveness in a particular patient, 
and the ranking of the drugs changed if effectiveness is not 
demonstrated in accordance with the protocol. 

DETAILED DESCRIPTION OF A PREFERRED 
EMBODIMENT 

Computer System 

FIG. I and the following discussion are intended to 
provide a brief, general description of a suitable environ* 
ment in which the invention may be implemented. While the 
invention will be described in the general context of 
computer-executable instructions of a computer program 
that runs on a personal computer, those skilled in the art will 
recognize that the invention also may be implemented hi 
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combination witb other program modules. Generally, pro- 
gram modules include routines, programs, components, data 
structures, etc. that perform particular tasks or implement 
particular abstract data types. Moreover, those skilled in the 
art will appreciate that the invention may be practiced with 5 
other computer system configurations, including hand-held 
devices, multi-processor systems, microprocessor-based or 
programmable consumer electronics, minicomputers, main- 
frame computers, and Ibe like. The invention may also be 
practiced in distributed computing environments where 30 
tasks are performed by remote processing devices that are 
linked through a communications network, In a distributed 
computing environment, program modules may be located 
in botb local and remote memory storage devices. 

With reference to FIG. 1, an exemplary system for imple- 15 
meeting the invention includes a conventional personal 
computer 20, including a processing unit 21, a system 
memory 22, and a system bus that couples various system 
components including the system memory to the processing 
unit 21. The system bus may be any of several types of bus 2 o 
structure including a memory bus or memory controller,, a 
peripheral bus, and a local bus using any of a variety of 
conventional bus architectures such as PCI, VESA, 
MicroChannel, ISA and EISA, to name a few. The system 
memory includes a read only memory (ROM) 24 and 2 $ 
random access memory (RAM) 25. A basic input/output 
system 26 (BIOS), containing the basic routines that helps to 
transfer information between elements within the personal 
computer 20, such as during start-up, is stored in ROM 24. 
The personal computer 20 further includes a hard disk drive 30 

27, a magnetic disk drive 28, e.g., to read from or write to 
a removable disk 29, and an optical disk drive 30, e.g., for 
reading a CD-ROM disk 31 or to read from or write to other 
optical media. The hard disk drive 27, magnetic disk drive 

28, and optical disk drive 30 are connected to the system bus 35 
23 by a bard disk drive interface 32, a magnetic disk drive 
interface 33, and an optical drive interface 34, respectively. 
The drives and their associated computer-readable media 
provide nonvolatile storage of data, data structure, 
computer-executable instructions, etc, for the personal com- 40 
puter 20, Although the description of computer-readable 
media above refers to a hard disk, a removable magnetic 
disk and a CD, it should be appreciated by those skilled in 
the art that other types of media which are readable by 
computer, such as magnetic cassettes, flash memory card, 45 
digital video disks, Bernoulli cartridges, and the like, may 
also be used in the exemplary operating environment. 

A number of program modules may be stored in the 
drive's RAM 25, including an operating system 35, one or 
more application programs 36, other program modules 37, 50 
and program data 38. A user may enter commands and 
information into the personal computer 20 through a key- 
board 40 and a pointing device, such as a mouse 42, Other 
input devices (not shown) may include a microphone, 
joystick, game pad, satellite dish, scanner, or the Uke, These $s 
and other input devices are often connected to the processing 
unit 21 through a serial port interface 46 mat is coupled to 
the system bus, but may be connected by other interfaces, 
such as a parallel port, game port or a universal serial bus 
(USB), A monitor 47 or other type of display device is also 60 
connected to the system bus 23 via an interface, such as a 
video adapter 48. In addition to the monitor, personal 
computers typically include other peripheral output devices 
(not shown), such as speakers and printers. 

The personal computer 20 may operate in a networked 65 
environment using logical connections to one or more 
remote computers, such as a remote computer 49. The 
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remote computer 49 may be a server, a router, a peer device 
or other common network node, and typically includes many 
or all of the elements described relative to the personal 
computer 20, although only a memory storage device 50 has 
been illustrated in FIG. 1, Hie logical connections depicted 
in FIG. 1 include a local area network (LAN) 51 and a wide 
area network (WAN) 52. Such networking environments are 
commonplace in offices, enterprise-wide computer networks 
(such as hospital computers), intranets and the Internet. 

When used in a LAN networking environment, the per- 
sonal computer 20 is connected to the local network 51 
through a network interface or adapter 53. When used in a 
WAN networking environment, the personal computer 20 
typically includes a modem 54 Dr other means for establish- 
ing communications over the wide area network 52, such as 
the Internet The modem 54, which may be internal or 
external, is connected to the system bus 23 via the serial port 
interface 46. In a networked environment, program modules 
depicted relative to the personal computer 20, or portions 
thereof, may be stored in the remote memory storage device. 
It will be appreciated that the network connections shown 
are exemplary and other means of establishing a communi- 
cations link between the computers may be used. 

The present implementation platform of the present 
invention is a system implemented on an IBM compatible 
personal computer having at least eight megabytes of main 
memory and a gigabyte hard disk drive, with Microsoft 
Windows as the user interface and Paradox as the data base 
management software. The application software is written in 
R Base language. 

Disease Classification Scheme 
At the foundation of the computer system of the present 
invention is a classification of disease conditions that have 
been determined based on medical professional and health 
care management expertise. Bach classification is correlated 
with a particular disease state, such as pneumonia, 
hypertension, meningitis, or renal failure, Bach disease state 
is farther broken down into subcategories within the classi- 
fication scheme, according to demographic and other clini- 
cal information. 

One of these classification schemes is the Diagnosis 
Related Group (DRG), The Social Security Amendments of 
1983 (Public Law 98-21) introduced a diagnosis specific 
prospective payment system based on the DRG t that has 
been incorporated into the Medicare reimbursement poli- 
cies. Under the DRG system, the amount of payment for a 
patient hospital stay is determined by one of hundreds of 
government defined DRGs into which a patient hospital stay 
is categorized, based upon a patient diagnosis and proce- 
dures performed on the patient. Hospitals are reimbursed 
according to a fixed schedule without regard to actual costs 
to the hospital in rendering medical services to the patient. 
This same reimbursement policy has been extended to other 
health care financing entities, such as private insurance 
companies, 

The DRGs represent a statistical, clinical classification 
effort to group together those diagnoses and procedures that 
are clinically related and have similar resource consumption. 

: A DRG that is appropriate for a given hospital stay is 
selected, under the reimbursement system, by a particular set 
of patient attributes which include a principal illness 
diagnosis, specific secondary diagnoses and procedures per- 
formed. The principal diagnosis is that condition which 

; caused the patient to be hospitalized, even though the patient 
may have other serious problems, which may be indicated 
by secondary diagnoses. 
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A few examples of DRGs are gives in Table I. A feed The DRG code is particularly convenient to use w,th the 

.rrSf^l, each DRG £ to ^^^SJ 

government. This factor deterrmnes the _amounl b«u« X^nof medical resources. Hence the allowed 

^beirfmb^forte»rf.p^^^"to" a disease can be indexed to the DRG, and 

charges would have been for a non-Medicare patient. ITiere ptoviucu »^ K „ii n ; ra i Hm^™™ 

are Lrently hundreds of DRGs that cover all patients pwwfa when malong chmcal dec^ons. 

treated under inpatient condkions. These DRGs are set forth A principal magneUc d,sc data fib hat « part of the 

£ the regulate of the Health Care Ftoancing Admimstra- system of RG. 1 contains a hst^g of aH the DRGs. It 

tion The examples of DRGs shown in Table I are taken from 10 accessible by disc : drive 28. The TOO file * a sUte 

(hose relations computer database having one record for each DRG number. 



TABLES 



SAMPLE DIAGNOSIS RELATED GROUPS (CRGs) 
AS PUBLISHED IN FEDERAL REGISTER SEPTEMBER 1. 19B3... 



RELATIVE MEAN OUTLIER 





MDC 


SEX TOXE 


WEIGHT 


LOSS 


CUTOFFS 


31 


1 MED 


B 


CONCUSSION AGE >69 


0,6051 


4.6 


25 








AND/OR CC. 




33 


19 


32 


1 MED 


B 


CONCUSSION AGE 38-60 


0.451P 






without C.C 




1.6 




33 


1 MED 


B 


CONCUSSION AOE 0-17 


0.2483 


5 


34 


1 MED 


B 


OTHER DISORDERS OF 


0.9927 


7.1 


27 






NERVOUS SYSTEM AOE 














>69 AND/OR CC. 




6.2 


26 


35 


1 MED 


B 


OTHER DISORDERS OF 


0.8480 






NERVOUS SYSTEM AOE 














c7G WITHOUT CC 




6.9 


24 


96 


4 MED 


B 


BRONCHITIS & ASTHMA 


0.7996 








AGE >69 AND/OR CC 




62 


21 


97 


4 MED 


B 


BRONCHITIS & ASTHMA 


0,7256 






AGE WITHOUT 














CC 




3-7 




98 


4 MED 


B 


BRONCHITIS & ASTHMA 


0.4275 






AGE 0-17 




4.8 




26* 


9 SURG 


F 


BREAST FROC FOR NON- 


0J329 




MALIG EXCEPT BIOPSY 
& LOCEXC 









Another commonly used coding system for disease is me Table I shows seven fields of ^formation for each of the 
International Oassiflcation of Diseases (1CD) system, which * example DRGs given. This information is published as part 

refers to a coding system based on and compatible with the 0 f & e Federal regulations. The first stored item of informa^ 

original international version of the ICD coding system tion ^ {h& jygQ Dumber, a one to three digit number. The 

provided by the World Health System. The ICD coding ^ ^ of in f orm tion, s hown in the second column of 

system is used in North America, and it classes diseases. Diagnostic Category (MDC) in which 

I**, symptoms, f ^ £ ~ to * a ^ 

death One version of these codes is listed, lor example, m % fr^^ * f , , rvn^r, t?^*, 

fpStation by the Commission on Professional and Hos- the Federal regulations mto ,MDG of related DRGs. Each 

PM Activities; Ann Arbor, Mich., entitled «ICD-9-CM" MDC is defined to include the DRGs directed to diseases of 

dated Jan. 1, 1979- The ICD codes are divided into Disease different body systems, such as the lung or the Central 
and Procedure sections. These sections are further divided so Nervous System (CNS). 
into subsections which encompass from 1-999 three digit 

disease or 1-99 two digit procedure code categories. Within j idectifies ^ ^ of ^ patieat 

the three digit code categories there can be an additonal 1 diagnosis 

or ? decimal dieits to divide the codes into subcategories I M tor male, * mr remarc aau o b" 

whL^ appropriate ^^^^^"^^ 

nostfc procedures & f &acfl DRG maintained 111 1116 static daiabas * 15 shown 111 

Only a portion of the ICD codes are relevant to the DRG the third column of Table I, namely the title or textual 

system. The DRG system involves the coding of diagnostic description of the DRG. The fifth data field, shown m the 

and procedural information into ICD code numbers by fi f& column of Table I, is a relative weight for each DRG, 
hospitals before a patient can be assigned a DRG. It is 60 whicb <i eterm ines the amount of relative compensation that 

possible that a large number of sets of ICD numbers or codes a hosp j ta ] ^ g i veD f 0T treating a patient having the disease 

can lead to the same DRG, Table II lists the ICD codes that condilion ^feted by the particular DRG. Hie column 

currently fall within each of a few of some of the DRGs that LQS „ fe fee meaQ kngfh of sUy for a 

are used as examples in Table L The disease cd^odb ot DRG, while "Outlier Cutoffs" refers to 

code is used in the preferred embodiment of the invention. allowed in accordance with the DRG. 
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TABLE II 



TABLE Il^ontiimed 



SAMPLE GROUPINGS 
OF ICD-PCM CODES INTO DRG CATEGORIES 



DRG 31, CONCUSSION AGE - 70 AND/OR CC 
PRINCIPLE DIAGNOSIS 



850D Concussion w/o Coma 

8502 Ccrocufieicm - Brief Coma 

8502 Concussion - Moderate Coma 

8503 Concussion - Prolong Coma 

8504 Cojicussiofi - Deep Coma 

8505 Concussion W Coma NOS 
8509 Concussion NOS 

DRG 32, CONCUSSION AGE 18-69 WITHOUT C.Q 
PRINCIPLE DIAGNOSIS 



8500 
8501 
8502 
8503 
8504 
8505 
850? 



8500 
8501 
SS02 



Concussion w/o Coma 
Concussion - Brief Coma 
Concussion - Moderate Coma 
Concussion - Prolong Coma 
Concussion * Deep Coma 
Concussion W Coma NOS 
Concussion NOS 
DRG 33, CONCUSSION AGE 0-17 
PRINCIPLE DIAGNOSES 

Concussion w/o Coma 
CoucBS&ion - Brief Coma 
Concussion - Moderate Coma 



SAMPLE GROUPINGS 
OF ICD-9CM CODES INTO DRG CATEGORIES 



8503 
8504 



CoDCue&ion - Prolong Cotna 
Concussion - Deep Coma 



10 



Etiology and Treatment Files 



Another magnetic disc data file is provided that lists the 
presumed etiologies of the disease state indicated by the 
diagnosis code. The presumed etiologies can initially be 
15 ranked in the order that they are presumed 1o occur in the 
particular disease state. This ordering of presumed etiologies 
is important in selecting an empirical initial treatment for a 
patient, for example pending the outcome of further labo- 
ratory tests or awaiting drug response. An example of an 
entry in this data rile is illustrated in Table HI, where the 
diagnosis code 282 corresponds to a presumed pneumonia in 
a patient who is older than 40 years of age, and who has 
underlying alcoholism, diabetes or congestive heart failure 
(CHF). The diagnosis code is used as a fey to access other 
information in the database, such as presumed etiologies, 
suggested treatments, information about drug cost and 
toxicity, and other information which is organized into a 
record, as shown in Table III. 



20 



25 



TABLE IB 



ANTIBACTERIAL THERAPY BASED ON CLINICAL DIAGNOSIS 



DIAGNOSIS*: 2S2 PHYSICIAN; PAGE # 1 

PATIENT rD#: 6926 NAME: BOB DOLE DATE 01-05-97 

INFECTION SITE: LUNG 

DIAGNOSIS: LUNG-PNEUMONIA >40 YRS W/ UNDERLYING ALC, DIA, CHF 

CIRCUMSTANCES: >AQ YRS W/ UNDERLYING ALCOHOLISM, DIABETES* CHF 
ETIOLOGIES 1; KLEBSIELLA PNEUMONIAE 

2: ENTEROBACTERIACEAE 

3; LEGIONELLA SE 

4: C PNEUMONIAE 

S\SmP& AUREUS 

6: 



TREATMENT 
PRIMARY 



1: ERYTHROMYCIN + CEFTRIAXONE 
2: ERYTHROMYCIN + CEFUROXTME 
3: ERYTHROMYCIN -f IMPIPENEM 
4: ERYTHROMYCIN + TECAROLLIN/CLAV 
5; ERYTHROMYCIN + AMPICELLtN/SULSACTAM 
6: 

SECONDARY 1: ERYTHROMYCIN + TMP/SMX 

2: IF SPUTUM SHOWS S. PNEUMONIAE W/NO G- BACILLI THEN 
PEN G OK 

3; 

OTHER 1: 
2; 



ANTIBIOTIC 



DOSE DAYS TOTAL 

(MG) INTERVAL THERAPY DOSE COST TOXICITY 



ERYTHROMYCIN SOOMGIV/IMADV 430 6 5 8600 525-56 0 

CEFTRIAXONE 3 GM EV/IM 2150 2A 5 10750 2S2.S8 1 

CEFUROXTME 1.5 GM IV/LM 1346 8 5 27200 355.32 I 

IMIPENEM CTLASTIN 500 MG rV/IM 537 6 5 10750 393.50 3 

TICARCILLIN 3 GM TV/IM 4300 6 5 86000 217.78 3 



y.sjLoqQjS28 



page 1 1 of 24 
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TABLE in^ontifflicd i 

ANTIBACTERIAL T HERAPY BASED OH CLINICAL DIAGNOSES 

AMPlCOXIN/SULBACrAM 3 GU IV/DvJ 3720 5 34400 337.36 3 

NOTE: This report designed to assist physician* in antibiotic nfectioa tn»d oa diagnosis and cost e^cctivenesE of 

^SHMLDr®T BE CONSTRUED AS TREATMENT ADVICE 
TOXICITY RATING 
0)*^* ft NOT SERIOUS 

(2) = >2%&NOTSESIOUS 

(3) - <2& & SERIOUS 

(4) - >2fc * SERJOUS 

The eMomes listed for technical presentation are Ifaose l5 as the laboratory data becomes available For example, the 

m i?oorgS that have historically been found to cause sumte of positive clotures (tho* in which a* organism » 

thediseLstat^nemodakapatientover^yearsofage isolated in culture) for each of the organisms within a 

with underlying alcoholism, diabetes or Otf). The organ- specified period of time (e.g. 30, 60 or 120 days) can be 

isms are preferably listed in a rank order, from the organism stored in the database, and culture results prior to the 

most commonly found to cause this disease state, to the 2Q specified period of time are discarded. The number of 

organism least commonly fotind to cause the disease state: positive cultures grown fbr a patient having that particular 

1 Klebsiella pneumoniae diagnosis code are then summed, and the organisms ranked 

? Fnferohacteriaceae fr™ the most common (greatest number of culture proven 

Z Eaterooactenaceae infections with that organism) to the least common (fewest 

^?° nf 7? - number of culture proven infections with that organism). 

4. Chlamydia pneumoniae 25 ^ ^ rf organi$ms resp0I1 sib!e for the infection covered 

5. Staph aureus f b the DRG edition in the specified time period can then 
Historically, these etiologies have been determined based J ^ newpatterns of microbial infedion. 

on national statistics. However, one of the advantages ot Vat & 

present invention is that the etiologies may be determined Treatment Recommendations 

based on a more limited geographic location in which the 30 file is also stored, listing 

. _ f uKnratnrv te<ste that will rank of presumed etiologies, i^or example, 11 Aieosieiia u me 
lion of empirical abiotic treatmen a f e W ^ teat g pafeats i^ted with this microbial pathogen 

A^ctristic of medical practice that has not teen in ^ population at a particular hospital or in the particular 

j^^^^^^ ia ^ n ^ medi - beai£h system where 11,6 ^rn 5 - t??,, • 

S Sersyslms £ me consfantly evolving nature of so Ab example of an entry m this data ^file « Ulnstrated m 
roedicalknowleie and microbial resistance. Hence the list Table III, where the diagnose code 282 con^poodB to a 
SfoSS^SSgies in a community will likeiy change presumed pneumonia in a patient who is ,oHcr than 40 ^years 
ov^SrT with the seasons of the year or the spread of of age, and who has underlying alcohobsm, diabetes or 
SSS^S^i the country. A fed list of amative heart failure (OS?). The Ueatments for ft. 
SE may Lreseni an average incidence of disease 55 disease condition are divided into a field for primary treat- 
over fteg?So33»c area, wbilebeing completely inac- ments and a field for secondary treatments. The pnmary 
c^ate fclrtain fees of year, or in a restricted geographic treatments are those treatments that are most preferred In 
Sfty thai has a population with different characteristics, the given example of a pneumonia ma patient who has the 
STmicSial prevalence that is divergent from microbial specified clinical and demographic^ charactenst.es, a , corn- 
pLXons in other geographic regions. The list of primary 60 bination of erythromycin and ceftriaxone are ranked first 
etiologies may therefore change as the acfcial incidence of white erythromycin and ce&roxime m : h^second and 
microbial infections in the community changes, erythromycin and imrpenem are teted third, etc. These 
"t may be changed in several ways. A therapeutics proposed drug treatments are ranked m this order intoUy 
committee may change the list every few days, weeks or based on national recommendaUons. However the rankings 
mS to reflect new patterns of microbial infection, e may changed time based on the resute of laboratory cnl^ 
SatiXlaloratory data of diagnosed causes of infec- and sensitivity studies m a selected geographic area (fo 
S"aA diagnosis code may be automatically updated example, the hospital or hospital system m which the patient 
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is being treated). The antibiotics are preferably listed in a — ~ 

rank order, from to antibiotics most commonly found to <*g»^ MK frgW 

successMly treat this disease state, to the antibiotics less jftjptytoooccw aura*! AFCC 29213 1-8 (S) 

commonly found to successfully treat the disease state. ? gf^t^f ^oc 27.53 SS»* ^ 

In tbe example of Table III, which concerns an infectious ^ organism that is "susceptible" to the antibiotic will 
disease, the treatments will be determined by laboratory ^aVjy ca use an infectious condition that can be success- 
culture and sensitivity results. The rankings will be based (at treate d with the antibiotic to wnich tbe organism is 
least in part) on the percentage of organisms for this disease 10 shawn to be "susceptible" in the laboratory. The ranking of 
Sthat^ ^aS^ 

inhibitory conc^atration (MIQ studies, to the proposed drug ^^^^^^ ^ or blood of patients 
treatment. A low MIC indicates that tbe microorganism is ^ d|sfiase condition are found to in fact be sus- 

susceptible to the antibiotic (a low concentration of the %$ iQ drug combination. Alternatively, if dhferent 

antibiotic inhibits the organism's growth), while a high MIC combinations of drugs have equal percentages of success 
indicates a microorganism is resistant to the antibiotic (a ( e , g . 100% rates), then tbe drops cut be ranked by MiC, with 
fajeh concentration of She drug is required to inhibit the drugs having lower MICs being ranked higher on fl» tel. 
mgn concerns * Hm , wch MIC results a Also, rankings can be altered by tbe cost of tbe drugs id 

organism's growth). When reportmg such MIC results, a For example, even though the combination 

laboratory often simply records whether an organism is 20 ^ . ^ fa^m may be slighily more effec- 

"susceptible* to the antibiotic, "intermediate" in resistance, ^ ^ bwer mc fof ^ip^m), the cost of isiipenem 
or "resistant" to a particular antibiotic. Using ceftriaxone as may ^ ^jgher than the cost of ceftriaxone or 

an example in a standard dilution method (broth, agar, cefuroxime. In thai event, imipenem may be ranked as a less 
microdilution) wherein the concentration of ceftriaxone is ^ preferred (higher number) choice in spite of its superior 
sequentially diluted and growth of microbial ^wth is ^ Somatically by a preselected 

monitored, MIC values obtained could be interpreted usmg ^ m equatioD C V be used that 

the Mowing criteria (where MIC refers to the concentration w | ights aQ effectiveness factor and a cost factor, to arrive at 
of the antibiotic in mcg/mL in the culture medium); a Dlimer ical score that is then used to order the drugs in tbe 

™ list. An example of such an algorithm is presented below. 
Secondary treatments can also be listed in another field, as 
shown in Table IIL These secondary treatments are listed 
separately from the primary treatments because as a group 
they have been found to be less effective against the disease 
condition (DRG or ICD) than the treatments in the primary 
treatment list. A record is stored for antibiotics that have 
been found to be elective against particular organisms. 
Table H1A, for example, shows a record that is stored for 
Examples of organisms having measured MIC values, and listing antibiotics of choice against Pseudomonas 
tbe interpretation of those values with respect to ceftriaxone, ^ aeruginosa, with an indication in parentheses following the 
are shown below (where S is "susceptible", *F is "intense- drug indicating whether that drug is a primary (I) or 



MIC (mcg/mL) 


Interpretation 




less than 1& 


Susceptible 






Intermediate 




>»64 


Resistant 


35 



diale" and "R» is resistant); "< 2 )" choice 

TABLE niA 



■ ANTIBIOTICS CHOICE AGAINST SELECTED ORGANISMS 



DATE: 



pattwf in#- 4121 6929 FIRST; TOM ^ST; SMITH 

HE 71 IK DOB: 11/21/56 SEX: M DR/ DEFPER, JOEL 

MICROORGANISM: PSEUDOMONAS AERUGINOSA 
INCHON SFTE; UTl^OUNDS^BAKr.G^CN^SEniCEMIA GRAM STAIN G» RODS 

PRESCRIBED THERAPYt AIJERNATTVE ANTIBIOTICS 

is AZIOCSUiW » S: NTOLMICEN (!) W: 

2: MEZLOOLLIN (1) &: TOBRAMYCIN (1) 1* CARBEN1CFLUK (u) 

3* PIPERACILLIN (1) 10: TtCAROLL^/ClAV (2) 17: 

4: TICARCEXIN (!) 11: ATTREONAM (2) JS: 

S: CEFTAZIDIME (1) 12: IMFENEM (2) 1* 

6: AMIKACIN (1) 13: PIPERACILUN/TZ (2) 20: 

7: GENTAMICEN (1) 14: CEFOPERAZONE (2) 21: " 



' ~TT7rr7™ DRUG#:4071B13 

PIPERACILLIN 2GM IV/IM ADV mnrKP onf- 0 

jjtm. n S/C 0 M/A: 20D. S/A: 250. CHOOSE ONE. a 

EE DAYS THERAPY: S TOTAL DOSE: 0 COST/MG: HR; 4 

StERVAL: 6 4 COST: $12,87 RECOMMENDED DOSE: 0. 

TOXIC: 3 — 



This record can be retrieved for infections which are 
believed to be caused by this organism, such as a nosocomial 
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infecta in a neutropenic patient, or a respiratory infection retrieved and displayed on the monitor screen in association 

associated with cystic fibrosis. Table IIIA shows a display with the infection site, diagnosis and associated chmcai 

screen in which piperacillin has been selected, and the total circumstances, A matrix is then displayed, similar to the 

suggested days of therapy (5) are displayed, along with the mat rix 5 bown at the bottom of Table in, in which the drugs 

dosage interval (every six hours)* the cost of each dose 5 deluded in the primary treatments are listed in a first 

(S0.52) and the toxicity level of the drug (3, which indicates column, followed by columns showing the dose (per 

toxicity in less than 2% of the population, with serious Ministration), the interval (between doses), and the total 

clinical consequences). days of j^py. j^e dose, interval and days of therapy are 

rf«t Information 10 specific to the disease condition and the patient being 

latuiui ^ &eaU > d- For sample, ceftriaxone in a dose of 1 gram per day 

Another feature of the present computer system is that it ^ be a< j m inistered intravenously (LV) or intramuscularly 

is able to predict the estimated cost of treating a patient with for 5 days wbeD treating pneumonia, but a single IM 

a given drug, or combination of drugs. This prediction of doge Qf ^rj mg w ill be given for treating uncomplicated 

cost often requires additional patient specific information ^ gODO ro C caJ urethritis, and for treatment of meningitis a daily 

that is stored in the database, and is electronically retrieved ^ mg ^„ s mi t0 exceed 4 grams) is given in 

for calculating the total dose and cost of a proposed drug ^ n hmtSt 
treatment An example of a patient record having fields 
useful in computing total dosages of drugs in shown in Table 

IV In one field of the record is a patient A identific atfon 2Q ^ ^ ^ fc calculated by dividillg 2 4 by the interval 

number, which can be ^^^Jf^J^^ (*> a ™ ber ot d ° SCS MM *> er 

patient record, such as the date of birth (from which patient ^ y ^^^^ Uedbylhedoseaodthcdaysc) f therapy. 

age is calculated), weight (m both ^'^^^ SJcSper unit dosage is then multiplied by the total dose 

anH ^nim creatinine fwbich is a measure of renal junction w** j>w ^^^»^ r j 

Zi ^f^Sfcti* the pharmacokinetics of drug,), „ to provide ao estimated cost of treatment ^th the drug The 

3 maX^/to calculate the total dose of a drug that is 25 estimated cost of treatment for each drug m the tat » then 

atotoistered based on a dosage per unit weight of the displayed in a column so that the comparative costs of each 

. , treatment can immediately be available to assist in selection 

Another important field is the identification of any drug of the therapy, 

allergies (for example an allergy to penicillin), so that any 30 

attempt to prescribe a drug that is entered in the allergy field . e ™ mw* iva^ k 

will prompt a warning from the system that the patient is Once a therapy is selected, a sc reen Table IVA) is 

is * t th t a™» displayed which calculates the total expected dose of the 
allergic to mat arug . f antibiotic, based on the weight of the patient (86 kg), the 



IV 

TABLE IV 



FATIEHT IPEMTIFICATIOS POEM 



IDEKTTFICATIOW NUMBER: 6*29 
L&ST KAME: SMITH 
FIRST NME: TOfi 

OUTPATIENT FULL HAMEi SMITH TOM 
DOE: 11/21/56 

&DPRESS ! 12$$ COPELAHD T^IURERBOWWB r OK 97760 
RDOM#? 120-1 

ALLERGY: PENICILLIN ^ h n 

SEJti H WEIGHT LBS: 178 KG: 80 HT (IN)t 71 SBRUM CREATi 1-2 
DIET* REGULAR DIET 



Once the DRG classification has been determined, the this therapy (including nursing cost and other costs associ- 
lioked lists of suspected etiologies and treatments are ated with administering the drug parenteral^). 



TABLE IVA 



TREATMENT <Y> TO REVIEW MICROBE: N _ 

1ST 1: ERYTHROMYCIN + CEFTRIAXONE MICROBES 

2: ERYTHROMYCIN + CEFUKOXIME ^Sf^U^A^n^ 

3' ERYTHROMYCIN + tMFEFENEM ENTEROBACTBRIACEAE 

4- ERYTHROMYCIN + TICARCUXIN/CLA^ LEOIONELLA SR 

5: ERYTHROMYCIN + AMPICILLIN/SULBACTAM C PNEUMONIAE 

2ND a ERYTHROMYCIN + TMP/SMX STAPH. AUREUS 

t if sputum shows s. pneumoniae; w/no bacilli then 

3 ! Weight 75 kg 

CBFAZOLIN (I) CEFACLOR (1) CEPHRADINE (!) CEFMETAZOLE (1) CEPOTETAN (2) 
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TABLE IVA-continued 



CEFOXITIN (1) CEFIJROXIME (1) CEFTAZIDIME (1) CEFTRIAXONE (1) OPROELO^OT (1) 
NORFLOXACIN (1) OJ) AMOXICrLLIN/CIAV (2) AMPJCILlJtNySULB 2) TlCAJtCIUiN/CLAV (2) 

SraScnSSra (2) cephalexin (2) amikacin (2) Grnnmcw (2> tobra 

BACTRIM (2) END -G- -0- -0- > 



ENTER <V TO REVIEW MICROBE N ACIKETOB ACTS R Sf> 

CEFTR1AXONH J GM rv/IM C 00 ^ 

M/C'SO S/C:75. M/A: 25, S/A:40. CHOOSE ONE: 40. 

WP86 DAYS THERAPY: 5. TOTAL TX>SE: 17200 COST/MO: 0,024378 

INTERVALS HOUKSSEV;12 HOURS: L COST: $419.8£ 2S2 6928 

RECOMMENDED DOSE: 3440, MG TOXICITY: 1 ACTUAL THERAPY (-a): 



If the actual therapy selected by a physician or other 15 

health care provider is not one of the primary or secondary TABLE VI 

treatments listed in tfae approved treatments field, then a mQ CODB; us 

message is sent to the prescriber alerting him or her to this mQ ^j^loWaBLE EXPENSE: $45435 

discrepancy, and asking the prescriber to justify the depar- dug descriition: treatment of chronic 

lure from the approved treatment. If such a justification can so og ^ GlM 

be made, then the non-approved therapy is allowed to DILTIAZEM PROFANOLOL CARDI2EM 

contiime. If no justification is provided, the presenter is verapamil timolol 

required to change the therapy to one of the approved — 

therapies on the list. The messages to and from the prescriber 

can be sent in any medium, but are preferably in the form of 25 Protocol Development and Data Flow in Hospital 
an electronic mail message, or displayed with a patient's Environment 
laboratory results stored on a computer database, which is 

aSSby the physician to determine the results of labo- FIG. 2 is a flow chart that pirates ; overall function 
ratory tests (such as culture and sensitivity studies). of the computer itemed system of me present u^n- 

J v j j 30 tion.ln this method, a physician or other health care provider 

Each departure from the approved therapies is recorded, for puiposes of convenience will be collectively 

and sorted by prescriber. A report can then' be generated, for re f erre d to as a physician) makes a diagnosis (as shown in 
a given time period, of the number of departures from ^ ^ traditional means, such as physical examination 

approved protocol therapies by each prescriber. This infor- ^ d labonito ry data . \ n step 12, this diagnosis is entered into 
mation can be used as an educational tool for the prescriber, ^ &e ^ ^ an w kicb is then transferred to 

or as an indicator of unwanted medical resource utilization a computerized medical record system. When the diagnosis 
patterns, entered into the computer (either by the physician or a 

clerk) T the diagnosis is matched with a DRG for hospital 
Drug Protocol Development for Non-Infectious hilling purposes. Assignment of the DRG can be made by a 

Diseases ^ frying specialist, the physician, or by a computer program as 

■ * ttt *. r ♦ *. * described in VS. PaL No, 5,483,413 or VS. Pat No. 

Although the example of lable III shows a list ot treat- 4 66? 2n Q ^ ^ mQ fe establis hed, eimcr at the time 
meets for an infectious disease (pneumonia), the computer ^ • ^ fc t0 me hospital or later, a DRG 

system of the present invention can also > be used to evaluate u fe ^ on a compute r screen for the 

and recommend treatments for non-mfectious diseases as ^ £ hysician t0 revkw at stop 16 . Tbe DRG protocol lists the 

recommended treatments (or the treatments approved by a 
A sample screen of some DRG descriptive listings is hospital or other committee) for the physician to review 
shown in Table V, followed by a disease condition code. before writing as order for treatment. 

After reviewing the protocol, the physician writes an 

TABLE V 5€ order (at step 18) to treat the patient. (Alternatively the order 

m _ ™ aUCT ™t™ nr t i a \jf a no can be written immediately after the diagnosis is made, 

SS^SSSSSS^m without first consulting the DRG protocol 14) The order 
CRANIOTOMY- age GREATER THAN EXCEPT FOR TKUAMA 112 often takes the form of a direction that a particular medica- 
craniotomy- age GREATER THAN EXCEPT FOR TRUAMA 113 t ; on be gjven to She patient That drug order is then cora- 
CRANIOTOMY- age GREATER THAN EXCEPT FOR truama 114 mlmicated to t he pharmacy at step 20 (for example via a 

treatment OF chronic awgina 115 hospM ^^/^^ aa(i rae pharmacist reviews the 

drug order at step 23, The pharmacist also reviews the DRG 
In the illustrated example, Treatment of Chronic Angina protocol at step 24, and may also perform optional reviews 
is associated with code 115. That code may then be entered at step 26, for example by consulting databases such as 2Sa 
to retrieve the record shown in Table VI, which lists the a (linked to patient records 29) aobinmg patient laboratory 
approved treatments for this disease condition. This data, clinical drug database 2&b wh K b contains drug 
retrieved record also displays the allowable expense permit- information, drug inventory and cost database 28c drug 
ted (under Medicare guidelines) for treatment of this con- administration cost calculation program 284 drug mterac- 
dition The allowable expense entry may be an indication of tion database 28e (which also consults patient records 29 to 
eitber'the total charge permitted for treating the patient, or a detect any drug interactions with medications already pre- 
the total cost of drus treatment budgeted under the relevant scribed to the patient which are listed ra the patient record), 
DRG ana dosage calculation program 28/which calculates appro- 
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priate doses of medication based on patient information 
(such as weight and renal function retrieved from patient 
records 29). Dose calculations are often needed to determine 
the appropriate dosage of a drug according io patient weight 
or in view of comorbid conditions (such as renal failure). If 
this pharmacist review indicates that the physician order 
entered at step 18 varies from the DRG protocol 
recommendations, or if other problems are noted, then at 
step 28 a message 30 is sent to the physician to call attention 
to this variance or problem. If no such problem is noted, then 
the order is filled at step 32, and the prescribed treatment is 
given to the patient. 

It will be apparent from the foregoing description that a 
DRG protocol must be developed as part of the process 
shown in FIG. 2. As the name of the protocol indicates, the 
protocol is developed with reference to a DRG (or an ICD 
or other accepted disease category). The DRG is the pre- 
ferred means of categorizing tbe protocols, because the DRG 
is also associated with reimbursement information, This 
reimbursement information helps provide Snanciai informa- 
tion to the hospital (or health care provider) which may help 
assist in the selection of an appropriate treatment for a DRG 
condition. However, the drug protocol is also a starting point 
from which more effective and efficient protocols can be 
developed, because the present invention continues to gather 
information about the effectiveness, side-effects and cost of 
the drugs on the protocol, as applied to the particular 
population being served by the pharmacy or hospital. This so 
continuing collection of information is then used to modify 
the protocol, for example by eliminating drugs that are 
poorly tolerated by the population served, or are found to 
have an inadequate clinical effect. 

The protocol development process is summarized at step 
36 in FIG. 2. The protocol is developed by preparing a 
recommended list of drugs for each DRG condition^ for 
example based on clinical experience and recommendations 
in the medical literature, Lab protocols are also devised, and 
set forth the laboratory tests that should be performed to 
effectively evaluate a patient presenting with a particular 
clinical condition without wasting clinical resources, A set 
of standards for evaluating the effectiveness of the protocol 
treatments and laboratory tests is also developed, and these 
standards help direct the collection of data that will be used 
in evaluating and modifying the protocols, 

A specific example of information considered for each of 
these steps, when developing a DRG protocol for essential 50 
hypertension, is shown in Tables VH-X Hie protocol devel- ' 
opment will usually involve the identification of goats or 
objectives of treatment, and standards for diagnosis, includ- 
ing clinical findings and recommended laboratory investi- 
gations (Table VII); a general statement of treatment strat- 
egies (Table VIII); and a record of pharmaceutical agents 
that are possible treatments along with associated costs of 
administering those treatments (a exemplary partial listing 
of some of these treatments and associated costs is shown in 
Table IX). Based on the information in Tables Vn~IX t 
guidelines are prepared for selecting initial therapy (Tabic 
X), based on the clinical setting (patient history, including 
comorbid conditions such as angina pectoris and renal 
disease) in which tbe drug is to be used. Although not shown 
in tbe Tables, selected drug interactions with antihyperten- 
sive therapy, and known adverse drug effects, would also be 
taken into account in developing the protocol. 
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TABLE VII 



ENDICAHONS, GOALS, OBJECTIVES OF THERAPY 

1, Goal: Treatment of hypertension to prevent morbidity and mortality 
associated with high blood pressure and to control bbod pressure by 
the least intrusive means possible. 

% Indications: Systolic blood pressure of 140 mm Hg or greater and/or 
diastolic Wood pressure of 90 mm Hg or greater. 

3. Rotated blood pressure measurement will determine whether initial 
efevations persist and require close observation or prompt attention, 
or whether they have returned to normal and seed only periodic 
remcasuremenL Initial blood pressure readings that are markedly 
elevated (ie, a DBF of £ 120 mm Hg or an SBP of % 210 mm Hg) 
or are associated with evidence of target- organ disease (heart, kidney, 
brain, and large arteries) may require immediate drug therapy. The 
timing of subsequent yeadmgB should be based on the initial blood 
pressure be well as previous diagnosis and treatment of cardiovascular 
disease sad risk factors. 

4v Recommendations for follow-up based on initial set of blood pressure 
measurements for adults; 

Initial screening BP, mm Hg 



Systolic Diastolic Follow-up recommended 

<130 <BS Recheck in 2 years 

130-239 85-89 Recheck in 1 year 
140-459 90-99 Confirm within 2 months 

lrKM'79 300-109 Evaluate or refer to Bourse of care within 2 month 
1BO-209 110-11° Evaluate or refer to source of care within i week 

£120 Evaluate or refer to source of care immediately 
5. Laboratory tests and diagnostic procedures to be performed before 
therapy is initiated include: urinalysis, complete blood cell count, 
blood glucose (fasting, if possible), potasstum, calcium, creatinine, 
uric acid, cholesterol (total and high-density lipoprotein) and 
triglyceride levels; and electrocardiography. 
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TREATMENT 
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1. Treatment starts with life-style modifications: weight reduction, 
moderation of alcohol intake, regular physical activity, reduction of 
sodium intake and smoking cessation. 

2- If the response is inadequate: continue lifestyle modifications and 
select initial pharmacological agent. Diuretics or beta-blockers are 
preferred because reduction in morbidity and mortality has been 
demonstrated. ACE inhibitors, calcium antagonists, nlpha-receplor 
blockers and aipha-beta-bbekers have not been tested nor shown 
to induce morbidity end mortality, 

3, If the response is Inadequate: increase drug dose, or substitute 
another drug, or add second drug agent from a different class. 

4, If the response is inadequate: add second or third agent andfor 
diuretic if not already prescribed, 

5, Antihypertensive agents include diuretics (thiazides and related ^ 
agents, loop diuretics and potassium sparing diuretics), adrenergic 
inhibitors (beta-blockers, bets blockers with ISA, on 
alpha-beia-blocker and aiphe -blockers), ACE inhibitors, calcium 
antagonists, centra*] y-scting alpha-2 agonists, peripheral-acting 
adrenergic antagonists and direct vasodilators, 

0, For thiazide and loop diuretics, lower doses and dietary counseling 
should be used to avoid metabolic changes. Hydrochlorothiazide or 
chlorthalidone is generally preferred and used in most dinical 
trials. The mechanism of action is decreased plasms volume and 
decreased extracellular fluid volume; decreased cardiac output 
initially, followed by decreased total peripheral resistance 
with normalization of cardiac output; long-term effects include 
slight decrease in extracellular ftuid volume. Thiazides are more 
effective antihypertensives than bop diuretics except in patients 
with serum creatinine £2.5 mg/dL. Higher doses of loop diuretics 
may be needed for patients with renal impairment or congestive heart 
failure. 

7. The potassium sparing diuretics* mechanism of action is increased 
potassium resorption. They are weak diuretics, used msiniy in 
combination witb other diuretics to avoid or reverse hypokalemia 
from other diuretics, should be avoided when serum creatinine £25 
mg/dl and may cause hyperkalemia, and this may be exaggerated 
when combined with ACE inhibitors or potassium supplements. 
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TABLE Vlll-con&nued 



TABLE IX-contimied 



TREATMENT 



8. The mechanism of action for the beta^biockeK is decreased cardiac 
output and increased total peripteral resistance; decreased plasma 
renin activity. Atenolol, bttaxofol, biscproloi and metaproloi are 
cardioseiectivt, but will also inhibit bete-2-receptors in higher 
doses, so all may aggravate asthma. 

9, Of the beta-blockers with ISA, acebutolol is cardioselective. There 
is no clear advantage for agents with ISA except in those with 
bradycardia who mast receive a beta-blocker, they produce fewer or 
no metablock side effects, 

10, The alpha-beta-blocker labetalol has the same mechanism as 
beta-blockers, plus a lpha-3 -blockade and is possibly more 
effective in blacks than other beta-blockers. It may cause postural 
effects and titration should be based on standing Hood pressure* 

XI* The mechanism fox the alpha-Mockers ts blockage of postsynaptic 
a!pha-i-receptans and vasodilation. They may cause postural 
effects and titration should be based on standing blood pressure, 

12. ACE inhibitors block formation of angiotensin EI, promoting 
vasodilation and decreased aldosterone; also increased bradykinin 
and vasodilator prostaglandins. Diuretic doses should be reduced 

or discontinued before starling ACE inhibitors whenever possible to 
prevent excessive hypotension. They may cause hyperkalemia in 
patients with renal impairment or in those receiving poiassium- 
sparing agents and can cause acute renal failure in patients with 
severe bilateral renal artery stenosis or severe stenosis in artery to 
solitary kidney. In patients with serum creatinine £ 2.5 mg/dL, 
the dose should be reduced for benzeprilj eaptoprll, eaalapril, 
lisiniopril, pertndopril, quinapril and ramiprB. 

13. Calcium antagonists block inward movement of calcium ion across 
cell membranes and cause smooth-muscle fetation. Dihiazem and 
verapamil also block slow channels in heart and may reduce sinus 
rate and produce heart block, 

14. The difaydropyridines class of calcium antagonists are more potent 
peripheral vasodilators than diltiazem and verapamil and may cause 
more dizziness, headache, Rushing, peripheral edema and 
tachycardia. 

35. The centrally acting aIpha-2-agonists stimulate central alpha-2- 
receptOTs that inhibit efferent sympathetic activity. None of these 
agents should be withdrawn abruptly; avoid in patients who do not 
adhere to trcatmenL 

16. The peripheral-acting adrenergic antagonists guanadrel and 
guanethidaie inhibit catecholamine release from neuronal storage 
sites, and Rauwolfta alkaloids act by depletion of tissue stores of 
catecholamines. They may cause serious orthostatic and exercise- 
induced hypotension, 

17. The direct vasodilators hydralazine and tniacoddil act by direct 
smooth-muscle vasodilation (primarily arteriolar). Hydralazine is 
subject to pheaotypically determined metabolism (acetylatioa). For 
both agents, should treat concomitantly with diuretic and beta-blocker 
due to fluid retention and reflex tachycardia. 



TABLE IX 



ANTIHYPERTENSIVE AGENTS, DOSING, COSTS 
(costs tailored for each facility, blank indicates not stocked) 



LOOP DIURETICS 

1. Bumctanide 0.5-5 mg/day, freq.-bid, $0*28-1. 92/day 

2. Etbacryrric acid 25-100 mg/day, freq.-bid, $0.35-0, 69/day 

3. Furosernldc 20-320 mg/day, freq.-bid, $G3.03-0.23/day 
10 POTASSIUM SPARING DIURETICS 

1. Amiloride 5-10 mg/day, freq.-qd-bid, S0.37-O.74/day 

2. Spironobctone 25-100 mg/day, freq.-bid-qd, S0.04-0,16/day 

3. Triamterene 50-150 mg/day, freq.-qd-bid, t0.2^0.S7/dny 
ADRENERGIC INHIBITORS 



IS 



20 



25 



BETA-BLOCKERS 

1, Atenolol 25-100 rag/day, Ereq.~qd, $0,07-0, 10/day 

2, Betasolol 5-40 mg/day, freq^qd, $„/day 

3, Bisoprolol 5™20 mg/day, freq.-qd, $0.76-3. 04/day 
Metoproiol SO-20G mg/day, freq.-qd-bid, $G.09-0.24/day 
Metoprolol (extended release) 50-200 mg/day, freq.-qd, 
S0.36-l.06/day 



TABLE X 

GUIDELINES FOR SELECTING fNITiAL THERAPY IN PATIENTS 
WHO HAVE COMORBID CONDITIONS 

CARDIOVASCULAR 



30 



Angina pectoris - Beta-blockers, calcium antagonists preferred, avoid 
direct vasodilators 

2. Bradycardta/heart block, sick sinus syndrome - avoid beta-blockers, 
labetalol, verapamil* dlltiazem 

3. Cardiac faDure - diuretics, ACE inhibitors preferred, avoid 
beta-blockers, calcium antagonists, labelaloi 

35 4. Hypertrophic cardiomyopathy with severe diastolic dysfunction - 
beta -blockers, diltiazem, verapamil preferred, avoid diuretics, ACE 
inhibitors, aipha-l*blocker£, bydralazLae, minoxidil 

5. Hyperdynamic circulation » beta-blockers preferred, avoid direct 
vasodilators 

6. Peripheral vascular occlusive disease * special monitoring required 
with beta-blockers 

7. After myocardial infarction - non-ISA beta-blockers, avoid direct 
vasodilators 

RENAL 
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ANTIHYPERTENSIVE AGENTS, DOSING, COSTS 
(costs tailored for each facility, blank indicat es not stocked) 

DIURETICS 

THIAZIDES AND RELATED AGENTS 

1. Bendmflume&iazide 2.5-5 mg/day, &eq.-qd, $_yday 

2. Benzthiafctde 125-50 mg/day, fireq.^qd, S_/day 

3. Chlorothiazide 125-500 mg/day, Ereq.-bid, $0.06/day 

4. Chlorthalidone 125-50 mg/day, freq.-qd, $0.03/day 

5. Cyclolbiazide 1-2 mgtfay, fieq.-qd, $_Jday 

6. Hydrochlorothiazide 12.5-50 mg/day, £req,-qd, $0.02/day 

7. Hydroflumethiazide 12,5-SO mg/day, &eq.-qd, $D,40/day 
& Indapamide 2,5-5 mg/day, freq^qd, S0.4D-0.SQ/day 

9, MelhyclotMazide 2.5-5 mg/day, freq,-qd, $0.02/day 

10. Metolazonc 0-S-5 mg/day, freq.-qd, 5_-»a52/day 

11. Polythiazide 1-4 mg/day, freq,»qa\ $„Jday 

12. Quincthazone 25-100 mg/day, freq,-qd, $__/day 

13. Trichlormethiazide 3-4 mg/day, freq.-qd, $0.05/day 
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S. Bilateral renal arterial disease or severe stenosis in artery or solitary 
kidney - avoid ACE inhibitors 

2. Renal insuMciency (early - seirum creatinine 1.5-2.5 mg/dL) - avoid 
potassium sparing diuretics, potassium supplements 

3, Renal insufficiency (advanced - serum creatinine £ 2-5 mg/dL) - 
loop diuretics preferred, special monitoring required for ACE 
inhibitors, avoid potassium sparling diuretics, potassium supplements 

OTHER 

1. Asthma/COPD - avoid beta-blockers, lebetabl 

2. Cyclojsporine-associated hypertension - Nifedipine, labetalol 
preferred, special monitoring required with verapamil, nicardipine, 
ti&i&zem 

Degression - special monitoring required with atpha-2-agonisls, avoid 
rescrpine 

Diabetes mellitus - Type I (insulin dependent) - special monitoring 
required with beta-blockers, Type H - special monitoring required 
with beta-blockers, diuretics 

Dysliptdemia - special monitoring required with diuretics, 
beta-blockers 

Liver diseases - special monitoring required with labetalol, avoid 
methyldopa 

7, Vascular headache- beta-blockers preferred 

8. Pregnancy - preeclampsia - methyldopa, hydralazine preferred, avoid 
diuretics, ACE inhibitors, chronic hypertensioo - methyldopa 
preferred, avoid ACE inhibitors 

This information is then used to recommend laboratory 
protocols (which are laboratory tests that should be per* 
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formed before initiating treatment for each condition), and a 
recommended list of drugs wOl then be prepared for each 
DRG condition. Such a list is shown in Table VI, Each 
medication can be ranked based on a review of the medical 
literature, a consideration of the adverse effects of the 
medication, and an analysis of the cost of treating a DRG 
condition with that medication. The recommended medica- 
tions can be ranked, for example, on the basis of a formula 
that takes into account the following factors: 

Accost of medication per unit (e.g. cost of package 

divided by number of pills per unit) 
B^Average times drug administered per day 
OCost of administration by nursing personnel {averaged 

monthly) 

D^Cost of dispensing by pharmacist (average time per 

pill/unit) 
E=A+B4-OD 

The medications may be ranted in order by E result, with 

medication regimens having lower E rankings being ranked 

as more preferable. 
Adverse effects of drugs Q may also be taken into 

consideration by considering such factors as: 

a^number of adverse effects reported for this medication 
b^pharmacy interventions required to correct medication 
errors 

c**medication errors reported 
Q is then calculated by Q^a+b+c, Other additional factors 
that are considered important to determining the adverse 
effects of the drug may of course be added to the E or Q 
calculations. 

The ranking of the medications may be determined by 
calculating the sum R**E+Q, with the drugs being ranked 
from lowest score to highest score. Medications having the 
lowest score are considered the preferred treatments that are 
at least initially recommended in the DRG protocol It is a 
particular advantage of the present invention that informa- 
tion used to calculate the numerical medicadon score R is 
continually collected and used to update the rankings. For 
example, changing costs of the medication will be entered 
into the cost equation E, which will ultimately change the 
ranking score R. Similarly, an increase in adverse effects 
detected by the data collection aspect of this program will 
change the Q score, which can also affect the R score. An 
example of a changing pattern of adverse effects could be 
that the racial composition of the population being treated 
changes* and that new racial group has a poor biochemical 
tolerance for the medication that is ranked first. This demo- 
graphic change in the population served by the hospital (or 
other health care delivery organization) will be reflected in 
the rankings, which will change to better serve the new 
population. 

Many DRG categories will have several protocol treat- 
ments for the DRG condition, with the treatments ranked in 
order of preference (usually by the R score), However, the 
R score alone will not always control the treatment selected. 
Some treatments, for example, will be inappropriate for 
certain racial minorities within the population served, or 
patients older than a certain age, or patients wbo suffer from 
a comorbid condition such as unilateral renal artery stenosis, 
At other times, the highest ranked treatment will fail in a 
particular patient, These situations can be addressed by IF 
statements in the ranking program. 



0,828 

24 

For example, if the DRG condition is essential hyperten- 
sion and the top ranked treatments (by R score) are: 
L ACE (angiotensin converting enzyme) inhibitor 
2. Diuretic 

5 3. Beta Blocker 

then demographic and clinical information entered into a 
patient record 29 will be consulted before a final recom- 
mendation for the patient is made. As shown in FIG, 3» a IF 
statement would contain a series of statements that would fig 
establish contraindications for the use of an ACE inhibitor. 
Hence if the patient was black, at least 65 years of age, or 
diagnosed with renal failure (or renal artery stenosis), then 
the second ranked drug in the protocol is automatically 
established as the top ranked drug. A reason for this change 

1$ in the ranking is then displayed to the physician or pharma- 
cist (eg. W ACE inhibitors should not be used in patient with 
renal artery stenosis'*), Each subsequent drug that is then 
ranked first is similarly evaluated by the program for clinical 
contraindications. For example, if the patient with renal 

20 artery stenosis also suffers front reactive airway disease or 
heart block, then the beta blocker may be removed from the 
lis! (with the appropriate reason displayed). 

An automatic re-ranking of the protocol treatments can 
also occur if the individual patient has not responded to the 

25 top ranked therapy. For example as shown in FIG. 4, if the 
drug in Oass A fails to meet the goals established in the 
protocol in a preselected period of x days, then the next 
preferred class is automatically ranked over the previously 
preferred class. Hence if the patient is treated with an ACE 

30 inhibitor, and after 5 days of treatment the systolic blood 
pressure (SBP) is greater than 140 or the diastolic blood 
pressure (DBF) is greater than 90 T then the rankings are 
reordered to rank the second preferred class of treatment 
(diuretic) as the top ranked therapy. The percentage of such 

35 treatment failures is also calculated, and may be used as a 
factor in re-ranking the therapies. 

An example of a record prepared by this process is shown 
in Table XI, which is indexed by the DRG Heading Code 
133 for Treatment of Essential Hypertension, Table XI 

40 illustrates that the DRG Total Allocation (total allowed 
expenditure for the hospital treatment of the condition) is 
displayed as part of this record to help inform the selection 
of drugs and other treatments that arc within the allowed 
expenditures, 

45 

TABLE XI 



DRG PROTOCOL 

DRG HEADING CODE; 133 DRG TOTAL ALLOCATION: 1 456,54 
50 ORG NAME CODE: 102.44 

DRG MAIN DESCRIPTION: Treatment &f Essential Hypertension 

DRG SUB GROUP CODE: 1113,45 
DRG SUB GROUP DESCRIPTION: Treatment of Eiarentia* Hypertension 
DRG MEDICATIONS 

CaploprU (1) HydroehfofOthiazide(2) Propfmoiol(3) 
55 Nifedipine (4) GuaaabenzCS) hydralaziiie(S) 
DRG MEDICAL REVIEW 

To Prevent Morbidity and mortality. Use repeated b!ood pressure 
measurements. Initial BP DBP>120 or SBP>12G evidence o£ end 
orgHi disease require unmediate therapy. Sec chart for 
screening recommendations. Treat with life style modifications, 
00 drags classes includes diaztdes^ ACE inhibitors, beta blockers, 
alpha adrenergic Inhibitors, 



The DRG medications that arc part of the protocol are 
then displayed in ranked order, with the ra&k displayed after 
65 the drug name, Captopril (an ACE inhibitor) is listed first, 
with the designation (1) indicating that it is the first choice 
according to the protocol racking result R, Hydrochlorothi- 
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aside (a diuretic) is listed second, with the designation (2) 
indicating that it is the second ranked drug according to the 
protocol ranking R, Propranolol (a beta blocker) is listed 
third, with the designation ($) indicating that it is the third 
choice according to the rankmg R. Nifedipine (a calcium 5 
channel antagonist) is similarly ranked fourth, guanabenz (a 
sympatholytic agent) is ranked fifth, and hydralazine (a 
direct vasodilator) is ranked sixth, 

According to the DRG Protocol for essential 
hypertension, captopril would be selected as the drag of 
choice for this condition. If a physician orders a drug that is 10 
not listed on the protocol (such as the alpha adrenergic 
blocker Prazocin), or does not enter the top ranked drug, a 
message is sent to the physician stating that a non-protocol 
drug has been selected, and a justification for this variance 
is requested. Absent appropriate justification, the variance is 15 
not allowed, and the order is changed to the appropriate 
protocol drug* 

If the patient is black, the protocol drugs will be auto- 
matically reranked, so thai captopril (an ACE inhibitor) will 
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given an opportunity to justify not following the protocol, 
and if the justification is not forthcoming, the drug will be 
changed to the new top ranked drug (the diuretic). 

Automatic Collection of Adverse Drug Reactions 

Another of the advantages of the present invention is that 
it can monitor adverse drug reactions to drugs as treatment 
progresses, and use that information to modify the DRG 
protocol treatments. An Adverse Drug Reaction Form can be 
accessed through a menu, and the menu prompts the user to 
identify the drug to which the adverse reaction has occurred, 
the class of drug to which the medication belongs, select the 
type of reaction that has been observed (from a list of 
choices), and quantify the clinical seriousness of the reac- 
tion. An example of the Adverse Drug Reaction Form is 
shown in Table XH. 



TABLE XII 



ADVERSE DRUG REACTION REVIEW FORM 



PATIENT ID& 6S93 6893 LEET RUSTY 

PRESCRIBING PHYSICIAN: Weston, Mark 
DISCHARGE DATE; 

1 TYPE OF REACTION: SKIN/DERMATITIS NAUSEA/VOMTFING ANAPHYLAXIS 

CARDIAC DYSRHYTHMIA DROWINESS 
OTHER-PLEASE DESCRIBE 

ANSWER; SKIN/DERMATITIS 
2. NAME AND CATEGORY OF DRUG CAUSING ADVERSE DRUG REACTION 
ANALGESIC AGENT , ANTI-SEIZURE AGENT OTHER-PLEASE SPEOFY 

CARDIOVASCULAR AGENT CNS AGENT 

ANTIMICROBIAL AGENT HYPNOTIC AGENT 

CHEMOTHERAPY AGENT ANTI-INFLAMMATORY 
DRUG NAME: PENICILLIN 500 MG VK PO DRUG CLASS: 
PRESS n TYPE IN GENERIC DRUG NAME THEN HIT ENTER 



be automatically eliminated from the listing (FIG, 3) t 
because a diuretic remains the first choice therapy in these 
patients, and an ACB inhibitor is less likely to be cost 
effective. Similarly, if the patient has unilateral renal artery 
stenosis, which is an absolute contraindication to adminis- 
tration of an ACE inhibitor, then the ACE inhibitor is also 
automatically eliminated from the rankings. 

Blood pressure readings of the patient are taken in the 
hospital, for example three times a day or more, to monitor 
response to anti-hypertensive therapy. If the protocol 
requires that a response to the first ranked therapy be 
demonstrated in three days, then the patient's blood pressure 
(both systolic (SBP) and diastolic (DBF) is entered in 
response to a prompt automatically displayed on a computer 
screen on the third day of hospitalization. If the SBP or DBF 
are above the desired levels at that time (e.g. SBP 140 or 
DBF 90) then the protocol drugs are reranked by eliminating 
the top ranked drug (captopril), and now showing the 
diuretic (such as hydrochlorothiazide) as the top ranked 
drug, A message can be sent to the presenter noting that the 
protocol now has changed the rankings of the drugs, and 
asking if a drug change will be made. The prescriber is then 



The generic name of the drug (for example penicillin) is 
then entered, which causes a menu of possible penicillin 
40 preparations to be displayed. The specific drug that has 
caused the reaction (for example Penicillin 500 mg VK PO) 
is then selected from the menu (Table XIII). 

TABLE XIII 

45 . * 

PENICILLIN 2 MU IV/IM PENICILLIN 
PENICILLIN 500 MG VK PO UD PENICILLIN 
PENICILLIN 5 MU IV/IM PENICILLIN 

PENICILLIN G BENZATHINH/PROCAINE 900/300 IN? PENICILLIN 
CHEMOTHERAPY AGENT ANTMNFIAMMATORY 
- n DRUG NAME: PENICILLIN 500 MG VK PO DRUG CLASS : 



The class of drugs (penicillin) is then either automatically 
retrieved, or is entered from a walk through menu by the 
user. A list of categories of reaction severities is then 

55 displayed, as shown in Table XII, and a category of reaction 
is selected by number. The menu selections vary from 
category 1 (reaction only anticipated but not clinically 
evinced) to category 4 (injury severe, not resolved prior to 
discharge). An example of a category 4 injury would be an 

60 anaphylactic reaction with respiratory compromise and a 
permanent neurological insult. 
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TABLE XIV 



ACUITY/SEVERITY OF REACTION (PLACE A NUMBER IN THE ' ANSWER* BOX) 
L CATEGORY 1: INJURY/EFFECT OF REACTION ANTICIPATED 

2. CATEGORY 2: INJURY/EFFECT MlUyTRANStENfi; RESOLVED RAPIDLY 

3. CATEGORY 3: INJURY MODERATE, RESOLVED PRIOR TO DISCHARGE BUT 

REQUIRED SIGNIFICANT INTERVENTION OR PATIENT WAS 
GIVEN A DRUG TO WHICH THE PATIENT WAS KNOWN TO BE 
ALLERGIC 

4. CATEGORY 4r INJURY SEVERE, NOT RESOLVED PRIOR TO DISCHARGE 
ANSWER: 3 CATEGORY 3: INJURY MODERATE, RESOLVED PRIOR TO 

DISCHARGE BUT REQUIRED SIGNIFICANT INTERVENTION OR 
PATIENT WAS GIVEN A DRUG TO TREAT REACTION 
COMPLEXITY OF CASE: SELECT ONE: 1. HIGH 3* LOW 

2. MODERATE 

ANSWER: 



As shown in Table XIV, a menu entry is also prompted for 
the complexity of the case, Le, high, moderate or tow. The 
information gathered in this part of the program is then used 
to modify the ranking of the protocol drugs. 

In addition to actual adverse reaction information, data is 
also collected on clinical interventions that are required 
when an order contains a medication error. Clinical inter- 
ventions refer to an action, usually taken by a pharmacist 
when reviewing an order that has been entered into the 
hospital record, to correct a medication error. Table XV 
shows a clinical intervention form displayed in accordance 
■ with the present invention, which categorizes types of medi- 
cation errors that require intervention: 



TABLE XVf-contimied 

2D CHANGE fN DOSE RECOMMENDED 

RECOMMENDATION WAS (ACCEPTED) (REJECTED): ACCEPTED 
COMMENTS 

TIME INVOLVED: COST SAVINGS: S0.Q0 PHARMACIST' 



The next screen asks for the suspected outcome without 
intervention, and prompts to enter one of the categories of 
suspected outcome, as shown in Table XVII. 
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TABLE XV 

CLINICAL INVERVENTION FORM 

PATIENT ID #; 6893 LEET RUSTY 

DATE: 7/34/97 TIME; 1400 NURSING UNIT; 2N MJDu Weston, Mart 
TYPE OF INTERVENTION: (PLEASE WRITE IN AS MANY AS APPLY) 



A. 


INCORRECT PATIENT 


K 


DUPLICATE THERAPY 


T. 


IV/PQ CONV 


B. 


INCORRECT ADMINISTRATION SCHEDULE 


L, 


TPN 


U. 


NO DJC QTY 


C, 


ADMINISTRATION SCHEDULE CHANGE 


M. 


INCORRECT ROUTE 


V. 


DIRECTION 




FAILURE TO DISCONTINUE A MEDICATION 


N. 


NO ROUTE 




CHANGE 


E. 


ADVERSE DRUG REACTION 


O, 


ILLEGIBLE ORDERS 


w. 


OTHER 


R 


INCORRECT FREQUENCY 


P. 


PCA 






a 


INCORRECT DOSE 


Q- 


ALLERGY 






h. 


MUE (SPECIFY) 


R. 


NO DRUG STRENGTH 






i. 


NONFORMULARY (FREQUENCY, DOSE ROUTE) 


SL 


CONSULT 






j. 


ROUNDS (SERVICE) 











ANSWERS: 1 Q INCORRECT DOSE 
3, 

PRESS F2 AND SELECT INTERVENTION THEN PRESS ENTER 
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In the example shown in Table XV, "G w is entered to 
indicate that an incorrect dose was prescribed, The user is 
prompted to select another screen (Table XVI), which dis- 
plays a menu of interventions from which the user selects the 
intervention that was performed. 

TABLE XVI 

OUTCOME DUE TO INTERVENTION 

A. MORE APPROPRIATE DOSING REGIMEN C. FINANCIAL 

B. PREVENTION OF ALLERGIC REACTION D, OTHER 
ANSWERS: L A MORE APPROPRIATE DOSING REGIMEN 

2. 

3. 

RECOMMENDATION 
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TABLE XVH 



SUSPECTED OUTCOME WITHOUT INTERVENTION 



A. CRITICAL/LIFE THREATENING 

B. DELAY IN THERAPY 
C FINANCIAL 

D. NONE 

ANSWERS: 1, F OVERDOSE 

2. 

3 

DESCRIPTION OF SnUATION 



E ALLERGIC REACTION 
E OVERDOSE 

a SUBTHERAPEUTIC DOSE 
G, OTHER 
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The clinical interventions in each category are summed 
for each drug in the protocol, as shown in Table XVIII. 
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TABLE XVIII 
Viewer 



ADMINISHiAnON SCHEDULE CHANGED 1 

ADVERSE DRUG REACTION* 2 

ALLERGY 15 

CONSULT 6 

DUPLICATE THERAPY 11 

FAILURE TO DISCONTINUE A MEDICATION 9 

ILLEGIBLE 2 

ILLEGIBLE ORDERS 7 

INCORRECT ADMINISTRATION SCHEDULE 7 

INCORRECT DOSE 16 

INCORRECT FREQUENCY 12 

INCORRECT PATIENT 3 

rV/PO CONVERSION 1 

NO DISCONTINUED QUANTITY 1 

NO DRUG STRENGTH 13 

NO ROUTE 3 



The number of interventions required for each drug are an 
indication of the potential problems that can arise in the use 
of the drug. 

The user is also prompted to categorize the reaction as 
avoidable, unavoidable, or possibly avoidable, as shown in 
Table XIX. An avoidable reaction is one that could have 
been avoided based on available clinical information (drag 
given to patient m spite of known allergy). An example of an 
unavoidable reaction is an unanticipated anaphylactic reac- 
tion to a drug in a patient who bad received the drug before 
without an adverse reaction, A example of a possibly avoid- 
able reaction is a drug reaction in a patient who had not 
received the drug before, but had previously exhibited an 
allergy to a similar drug in the same pharmaceutical class. 



TABLE XIX 



MORBIDriY/MORTXUTY CATEGORY: SELECT ONE 
1, AVOIDABLE REACTION 
$ 1 UNAVOIDABLE REACTION 

3, POSSIBLY AVOIDABLE REACTION 
ANSWER: 1 AVOIDABLE REACTION 



The distribution of severity levels of the medication errors 

10 can also be displayed to further quantify the problems 
encountered with clinical use of the drug (Table XDQ. This 
information is automatically collected by the computer 
system of the present invention, and used to change the 
drugs recommended in the protocol. 

For example, the two cardiac glycosides digitoxin and 
digoxin may be available in a protocol for treating heart 
failure. Digoxin requires glomerular (renal) filtration as its 
major mode of elimination from the body, while digitoxin 
uses hepatic metabolism as its major mode of elimination* 
Hence the dose of digoxin must be reduced id patients 

20 having a creatinine clearance of 10-50, while the dose of 
digitoxin need not be reduced. The incidence of dosing 
errors may be found to be much greater with digoxin, 
particularly in an environment with a high percentage of 
patients in renal failure (such as a kidney transplant center). 
Hence an unacceptably high number of digoxin dosage 

25 errors may be identified in this center, which information 
may be used to rank digitoxin higher than digoxin, This is an 
example of the ability of the computer system to identify 
particular drug problems in a local jpopulation being served, 
and use that information to modify protocols to St the 

30 particular needs of the special population. 

Departure from Protocol Treatment 

An example of the ability of the program to detect 
departures from the protocol drugs, and warn the prescriber 
of this departure, is illustrated in the example of treating the 
35 DRG condition "Chronic Anginal Prior to entering any 
drug data, the DRG code for Chronic Angina is entered, 
which points to the approved protocol for treating this 
condition, and displays it as shown in Table XX. 



TABLE XX 



TREATMENT OF CHRONIC ANGINA ADMINISTRATION RECORD 
PNEUMONIA (>4Q YRS W/UNDERLYING ALC,DIA,, CHF) 

IDENTIFICATIONS 68P3 N ROOMS 104-1 PHYSICIAN: Weston, Mark 

LAST NAME: LEET FIRST NAME: RUSTY WT; 75 

DIETi 22:53:58 
ALLERGIES: ftirowmide 



DIAGNOSIS: 
DISCHARGE DATE: 



REPORT: 

ACTIVE: y NOTES; ti PLEASE REVIEW DRUGTH 



The user is then prompted to enter the therapy selected for 
treating this condition, which in Table XXI (Medical Admin- 
istration Record) is shown to be the ACE inhibitor captopril. 



TABLE XXI 



MEDICATION ADMINISTRATION RECORD 



MESSAGE BOX 

| DUPLICATE THERAPyj 



IDENTIFICATIONS 6m N ROOMS 104-3 FIfYSICIAN: Weston, Mark 

LAST NAME: LEET FIRST NAME: RUSTY WT:75 

22:53:58 

CAPTOPRIL 115 MG PO UD E 
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TABLE XXI-continued 



CAPOTPRIL 25 MG FO UD REPORT: 

CAPTOPRIL 50 MG PO AVTIVB: y NOTES: H PLEASE REVIEW DRUG THER 



In this example, captopril is not on the approved protocol, 
which causes a message (Table XXII) lo be printed on the 
screen (or on a print out) which warns that captopril is Dot 
in the current drug listing. Current drag cost information for 
captopril is also displayed, as is a list of the drugs that are 
in the protocol for the treatment of this DRG condition 
(DiMa^em, Propranolol, Cardizem, Verapamil, Timolol), 



A general statement about the treatment of angina pectoris 
(stable) will then be displayed, followed by a diagnosis 
statement, which for example can state that either a beta 
blocker or calcium channel blocker is recommended initially 
for monotherapy. If symptoms are not adequately controlled 
then a combination of the 2 or 3 classes of antianginal agents 
is recommended. An exception would be made for clinical 
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TABLE XXII 



DiLTIAZEM PROFFRANOLOL CAKDIZEM VERAPAMIL TIMOLOL MESSAGE BOX 



MEDICATION ADMINISTRATION RECORD 



C □ 



IDENTIFICATIONS 6893 
LAST NAME: LEET 
DIET; 

ALLERGIES: furosemide 

DIAGNOSIS: 
DISCHARGE DATE: 



N ROOM#: 104-3 PHYSICIAN; Weston, Mwfc 

FIRST NAME: RUSTY WT:75 
22:53:58 

WARNING- NOT IN THE CURRENT DRUG LISTING 
PLEASE REVIEW DRG BEFORE ENTERING DRUGM 
PLEASE ENTER TO CONTINUE REPORT: 
ACTIVE: jr NOTES: N PU5ASE REVIEW DRUG THER 



The DRG protocol can be directly accessed, for example 
through a pop-up menu, such as that shown in Table XXIII, 
by highlighting and selecting the appropriate diagnosis 
which is categorized by the appropriate DRG code. 



presentations that suggest coronary vasospasm (e.g. angina 
30 at rest), which would be treated with a calcium channel 
blocker. The physician or pharmacist would then be able to 
view current information on the best therapy for the DRG, 
and the drug regimens that would be followed with therapy 
for each of the classes of drugs. Information about each 
individual drug (including cost information) available from 
a database, can also be viewed on line in association with 
this information. 

Another significant advantage of the computer system of 
the present invention is that it can display comparative drug 
costs for the class of drugs which the physician is consid- 
ering prescribing. If an ACE inhibitor such as captopril is 
under consideration, for example, other drugs of the same 
class (angiotensin converting enzyme inhibitors) are dis- 
played together and with their costs, so that an informed 
decision can be made about the best and most economical 
treatment. An example of a display of the comparative cost 
information is displayed in Table XXIV, 



TABLE XXIII 



CARDIOVASCULAR -A ANGINA - UNSTABLE (CRESCENDO 
ANGINA) 

CARDIOVASCULAR a TIMOLOL 
CARDIOVASCULAR a ESMOLOL 

CARDIOVASCUI AR a AORTIC ARCH SYNDROME (TAKAYASD 
SYNDROME; PULSELESS DISEASE) 

CARDIOVASCULAR a AMIODARONE HCL 40 
CARDIOVASCULAR a AMITRIPTYLINE AND PERPHENAZINE 
CARDIOVASCULAR a SOTALOL 
CARDIOVASCUIAR a METOPROLOL 
CARDIOVASCULAR a ANGINA PECTORIS STABLE #6 
CARDIOVASCULAR a DISSECTING ANEURYSM OF AORTA 
CARDIOVASCULAR a LABETALOL 45 
CARDIOVASCULAR a ANGINA PECTORIS STABLE #5 - 
CHRONIC ANGINA TMT#2 



TABLE XXIV 



IDENTIFICATIONS 6893 
LASTNAME; LEET 
DIET; 

ALLERGIES: farostmide 
DIAGNOSIS: 
DISCHARGE DATE: 

CATAPRFL 22, 

HYPOTENSIVE 

COMMENTS; GIVE 1HR A 
START DATE: 07/3407 
START TIME: BiOOiOO 
T2: 8:00:00 T3: 6:0 
T7:S:00;0G T8: fc0 
DRUG UTILIZATION RE VIE 
DIAGNOSIS: CAPTOPRIL 



N ROOMtt 104-1 PHYSICIAN: Weston, Mark 
FIRST NAME: RUSTY WT:7S 
22:53:58 

REPORT: 

ACTIVE; y NOTES: N PLEASE REVIEW DRUG THER 



QUINAPRIL 5MG ACE INHIBITOR $0,00 

BENAZEPRIL 10MG PO ACE INHIBITOR Y S0£7 BID 

CAPTOPRIL 12.5MG FO UD ACE INHIBITOR Y $1,02 BID 

CAPTOPRIL 25MG FO UD ACE INHIBITOR Y $1.11 BID 
LISINOPRE, 5MG PO UD ACE INHIBITOR Y $U6 BID 

USTNOPRFL 10MG PO UD ACE INHTBFTQR Y $1.33 BID 
ENALAFREL 5MG PO UD ACE INHIBITOR Y $1.44 BID 

N#DISF;0 #INV;0N 
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By comparing the cost information displayed, the prescriber 
will be able to determine that captopril is not the least 
expensive ACE inhibitor, but that it is less expensive than 
lisinopril or enalapriL 

Another feature of the computer system is that it can 
automatically provide inf ormatiori needed for adjusting drug 
dosages, for example reducing the doses of renally elimi- 
nated drugs in patients who have impaired renal function. A 
specific example of such a calculation is determining crea- 
tinine clearance, by the equation; 

{lAO - age) x (ideal body wtighi) 
72.x (serum creatinine La mg/tC} 

Laboratory data about the patient (such as serum creatinine 
level) is retrieved from the patient record, as is the patient 
age and ideal body weight. As creatinine clearance declines 
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creatinine clearance is 10 or greater, but only 50% of the 
dose will be calculated if the creatinine clearance is less than 
10, 

5 Outcome Analysis 

One of the objectives of the present invention is to provide 
an evolving treatment strategy that takes into account infor- 
mation gathered by the program to modify treatment of a 
patient, or modification of the protocol for treatment of 
future patients, At its most basic level, outcome analysis can 
be provided on a case -by -case basis. For example, the 
pharmacy star! may review a physician's orders for treat- 
l5 meat of a particular patient, and provide recommendations 
for changing the therapy. A sample form for this purpose 
(which may be displayed on a screen or printed out) Is 
shown in Table XXVI. 



TABLE XXVI 



OUTCOMES ANALYSIS FORM 



6m 6893 LEET RUSTY 

PHYSICIAN: Weston, Marl; ROOM#: 304-1 

DEAR DR; JtEQUEST 

The pharmacy staff ai BMH has reviewed your orders on this patient and would I Ore to 
make the flowing rtccmimendationE for your consideration^ 
MEDlCAnON/DlAGNOSIS REVIEW 
OUTCOMES SUMMARY 

DO YOU WISH TO PRINT OR FAX THIS REQUEST - (ENTRY YOR N) 



in renal failure, the fraction of the usual dose of a "drug that 
can be administered also declines. The dose fraction of the 
drug can be calculated by the equation: 

patient creatinine clearauct 1 



where F is the fraction of the drug normally excreted 
unchanged in the urine. When F is not known, the ratio of 
normal half-life of the drug to half-life in renal failure can 
instead be used Using these or other equations the maxi- 
mum dosage for the drug of interest can be computed and 
displayed, as shown in Table XXV 

TABLE XXV 

This patient's BSA (ot2) is: 1.89692734672803 

This parent's IBW is 68.4 This patient's ACTUAL WEIGHT is: 75 

TMe parent's Creatinine Clearance ss: 34.87319 Age: 63 

THE MAXIMUM DOSAGE FOR THIS MEDICATION IS: 450 



Alternatively, dosage adjustments for varying levels of crea- 
tinine clearance for each drug can be available in a database, 
from which the recommended dosage can be determined. 
For example, dosing of acetaminophen would be altered by 
increasing the interval between normal doses as renal func- 
tion declines. In a patient who has a creatinine clearance of 
greater than 50, the normal dose is given each four hours. 
For a patient in whom creatinine clearance is 10-50, dosing 
is increased to every six hours. If creatinine clearance is less 
than 10, then the dosing interval is increased to every eight 
hours. 

Similar tables can be stored for reducing the percentage of 
the maximum dose, for given ranges of creatinine clearance, 
Hence the dose of captopril may be listed as 100% if the 



However, m a more comprehensive sense, the data col* 
. lected about treatment outcomes (e.g. was blood pressure 
controlled within three days? did empirical treatment for 
35 pneumonia successfully treat the infection?), side-effects 
(e,g. anaphylaxis* hypotension, respiratory compromise), 
and required interventions (dosing problems, transcription 
errors of similarly named drugs) are used to continually 
evaluate and update the drugs on the protocol, and the 
40 rariMngs of the drugs within the protocols. 

It will be appreciated from the foregoing description that 
the present computer system provides many advantages that 
have not previously been available. For the first time it gives 
individual hospitals or geographic localities the ability to 
45 provide rational protocols for treatment of disease in its 
community, and a mechanism to enforce the use of those 
protocols. Hie computer system also enables data to be 
collected, in the community where it is used, to assess the 
usefulness of that protocol in that subpopulation, "This depar- 
so tare from standards set on an average basis, at the national 
level, over an average period of time, permits the best 
medical care to be delivered to the individual patient The 
pharmacologic idiosyncracies of the population being 
served are identified and treatment is modified to address 
55 those particular needs. The disclosed computer system can 
also be used to identify emerging patterns of microbial 
resistance, and change antibiotic prescribing patterns before 
the microbial resistance becomes well established. 
In view of the many possible embodiments to which the 
60 principles of this invention may be applied, it should be 
recognized that the illustrated embodiment is only a pre- 
ferred example of the invention and does not limit the scope 
of the invention, which is more appropriately understood in 
view of the following claims: 
65 I claim: 

1. A computer implemented method for improving drug 
treatment for a disease condition, comprising: 
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^^&XZ*^c£iZ!tt S ^-d^ing the remanded treats comprise, 
particular disease condign, ^ ^Stel SorS 10 " 10 '" I111Cr0bia, rCSfetaDCe ^ eaCh ° f 

uwuar tuscw condition, s treatment is updated by providine an indication n f th» 

dS a; acmaj for ^ * the org^L to e :!b of sfssis 

disease condition, ^ treatments, in (be community where the treatment is to be 

storing data about a clinical outcome of the actual treat- provided, within a period of no more than 120 days 

^ , * 5 * ^ metbod of chkn fvtex comprising displaying 

modifying the recommended treatments for each particu- io Pf°J ecte « 00515 of each of the recommended treatments in a 

lar disease condition based on the data stored about the dis P^y matrix to aid in the selection of the actual treatment 

clinical outcome. 16, The metbod of claim 1, wherein the recommended 

2. The method of claim l 7 wherein the diagnosis code ^ atmeilts ^ included in a protocol for the treatment of the 
corresponds to a diagnosis related group, disease condition, and the computer system collects data 

3. The method of claim 2, wherein the recommended is ^ S? SBCC ! SS ° f *^ protocol 
treatments are included in a protocol that also specMes the method of claim 16, wherein the data about the 
laboratory tests that should be performed for the evaluation Jffl 00 *^^ data whether the 
of the disease condition coded by the diagnosis related ™i ^ Cnfcna for successM y bating, the da- 
group, eBa * 1 

4. The method of claim 1, wherein the recommends ™ ^ m6lhod °? Claim 17 > wberein the data about the 
treatments are displayed with aHiSJte^^S?5 TT ° f tMta ? ent data Mcatiog the occurrence 
preference of the treatments ° f ° f a f!f reach0ns t0 tbe 

5. The method of claim JL wherein the recommended ^ \ • - 0 ? ? f * laim whereia & e recommended 
treatment comprises administering a ^3^23 

further comprises displaying om^^i? JSSJ 25 S X ^^SSil 1 ^ a ^ 

(ion with the recommended f treatments ,V D actuaI ^ hc{ ^ treatment is not listed in the 

6. H* method of claim 1, wherein the recommended treatment of the disease condition, 
treatment comprises admirustering a dnJ imi the Sod * f ' v ^ ter J ead ^ having stored therein 
furmercomprisesstormgcostsperLS f °? erf ~f the Ste ^ ° f clai * ** 
included in the recommended treatments a J SS?3S 30 . „ • ^ ? SSBtal ^ dni S ^tment for 
specie parameters ta which a p^tSTS sZ!^ * ■ 

number of unit dosages of the drug are calculated, and the I a P™* 1 *? of disease conditions by a diagnosis 

projected cost of administering each of the recommended . corresponds to a Diagnosis Related Group; 

treatments is calculated from the cost per unit dosage and the St0nDg 3 f wtoccil of a recommended treatment or treat- 
predicted total required number of unit dosages, and the 35 mmtS each of tht disease conditions; 
projected cost of administering the drug is displayed in rec ^ving an input about an actual treatment for the 
association with the recommended treatment, disease condition; 

+ 7, The method of claim 1, wherein the disease condition comparing the actual treatment to the protocol of recom- 
is caused by a microbial etiology, and the actual treatment is tended treatments, and providing an indication of a 

an anfa-rmcrobial treatment, and the recommended treatment 40 departure from the protocol; 
is updated hi a time interval that reduces the development of collecting data about the success of the actual treatment in 
anti-microbial drug resistance. treating the disease condition; 

& The method of claim 7, wherein storing data about a modifying the protocol in response to the data collected 
clinical outcome comprises generating an angiogram that 22. The computer system of claim 21, wherein the data 
mcmdes an indication of the success of a drug in treating the 45 a ^t the success of the actual treatment comprises an 
disease condition having the diagnosis code, and modifying indication about whether the actual treatment satisfied cri- 
me recommended treatment based on the amibiogram. teria of effectiveness provided in the protocol 

9* The method of ckim 7, wherein storing the data about The computer system of claim 22, wherein the disease 

a cluneal outcome further comprises ranking the drug by a condition is caused by a microorganism, the actual treatment 

7ft ^ t TYf- *¥*'u - 50 * " a ^ bi0tiC ' 3 ° d tbC Cdleria 0f "a**™" & whether a 

iv. f ne method of claim 9, wherein the cost is determined microorganism in an appropriate clinical specimen from the 

&y monitoring treatment outcome results, patient was sensitive to the antibiotic, 

11. The method of ckim 1, wherein the recommended 24 - The computer system of claim 22 wherein the data 

treatment comprises a list of treatments in a ranked order, about success of the actual treatment farther comprises data 

and modifying the recommended treatments comprises 55 Seating the incidence of side-effects and medication 

changing the rankings of the recommended treatments based e ^rs. ™™ jwuob 

0U S'ST^ l % , ■ 1 u • 25 Acomputer system for improving antimicrobial treats 

L&. ine method of claim 1, wherein the recommended ^ent by reducing antimicrobial resistance in a community 

treatment comprises a list of recommended antibiotic drug **ere treatment is to be provided, comprising* 

nSi 111 '^ ^ dcr? m r tht method &rther cam " 60 StoriE3g a V lunm y of mfcrobiaUy induced disease condi- 
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calculates a cm mdjcator of (be treatment success of 
an antimicrobial age* against the particular disease 
condinon in the community where the treatment is to be 
provided; and 

displaying the recommended treatments to assist in the 5 
selection of an actual treatment. 

26. The computer system of claim 25, further comprising- 

^putting the actual treatment; and 

storing a laboratory determined indicator of the success of 
the actua treatment against the organism determined to 10 
be the microbial etiology; and waneaw 

reticulating the current indicator of the treatment success 
based on cumulative data of the success of the actual 
fceataent for the particular disease condition **h « 
period of no more than 120 days, in the communkj * 
where the treatment was provided UJJ " UUIl y 

h^^VTT^S pacm of chka 2S > ^Prising 
toK "^^^'^^^^fc'y^effechvenJofthf 

datf stt^T^ - We mediUm haviDg stored aereo ^ » 20 
caza structure, comprising: 

a first data field containing data representing a diagnosis 
code, where* each diagnosis code corresponds^ a 
particular disease condition; 2S 

a second data field containing recommended treatments 
indexed for each particular disease condition; 

a thad data field containing data about the success of each 
of the recommended treatments in treating the particu- 
lar disease condition; 

wherein during a predetermined data processing 
operators one of the particular disease conditions if 
assorted with the recommended treatments Sdexed 
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for the particular disease condition, and an indicator of 
the success of each of the recommended J£££ 

29. The computer readable medium of claim 28, wherein 
the recommended treatments in the second data fi e" a 

a specified period of time. 

30. The computer readable medium of claim 29 wherein 
Je ; data m the third data field is a percental o 

tatay of organisms causing tbe particular disfase coSn 

120 days before me most recent susceptibility data 
■M. A computer system comprising: 
a central processing unit; 
memory; and 

3 SI? wbS """f?* data re P res ^g a diagnosis 
code, wherein each diagnosis code correspond! to a 
particular disease condition; 

3 t^JT M t ""^ "Momoded treatments 
indexed for each particular disease condition- 

a ttani datafield attaining data about tfaesuccei of each 
of the recommended treatments in treating the partfe^ 
lar disease condition; i«"u*-u 

wherein during a predetermined data processing 
Wn one of the particular disease oKEK 
a^ociated with the recommended treatments indexed 
for the particular disease condition, and an indicator of 
the success of each of the recommended treatment 



